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(57) [Abstract ] 

[Problems to be Solved by the Invention ] 

useful novel GRKinhibitor is offered as heart failure or other 
prevention and treatment agent . 

[Means to Solve the Problems ] 

Formula (I ) 

[Chemical Formula 1 ] 




— R 



mommwo) c,_ 3 Kfc**»ssu m b i±* 

tcfcl* C M 7^*b><Eif*SL, Ar 1 14 R J2M 



compound or its salt , which is displayed with {In Formula, 
ring A shows optionally substitutable pyrimidine ring , Z 
shows C<sub>l- 3</sub>hydrocarbon group of optionally 
substitutable 2 or quaternary straight chain , as for ring B 
furthermore as for optionally substitutable , X shows 
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^^fcttisafiB^flirt-rsis?-©*** i~6 

(DX^.— 9— Ar 2 liS&^ftTl^Tt <fe 
GRKRBSffJ. 

Claims 

l] 

a© 



optionally substitutable C<sub>l- 4</sub>alkylene etc, 
Ar<sup>l</sup> other than R shows optionally substitutable 
heteroaromatic group other than optionally substitutable 
aromatic hydrocarbon group or R, R hydrogen atom or 
-Y-Ar<sup>2</sup> shows(As for Y quantity of atom which 
bond or straight chain portion configuration is done shows 
spacer 1 - 6,Ar<sup>2</sup> shows optionally substitutable 
aromatic hydrocarbon group or the optionally substitutable 
heteroaromatic group . ). } or GRKinhibitor . which contains 
prodrug 



[Claim (s )] 
[Claim 1 ] 
Formula (I ) 
[Chemical Formula 1 ] 



X— Ar-R 




OttfliU Z li«ft**lTl*T*cfcl* 2 fcl*L 4 

mommftcD c,_ 3 ja»b*****L. m b i** 
&i3B»*ttTL^rtJ:<.x iiit«**iri^r 

4J:L^CMTiU*L/>.1Bft**irL^TtiJ:l^C2 
_ 4 7Vl/^-b>. -NR ! -, -CO-. -S(0)m- N -CK -N 
R'-CO-, -CO-NR 1 -, -NR^CO-NR 2 -, -NR'-SOz- 
£fc(4-S0 2 -NR l -(m 14 0 ftL^L 2 <Dfift£SU 

r 1 fccki; r 2 ii *i**Hi^ «»**ir 

l*T*«fcl*i»Mb***. ■»**lTL^Tt cfcl* 
*«*}S«U Ar 1 (4 R 6l#KcllUl**iTl^r 

tckL^5«iK<b7K***fci4 r einicm 

£ftTl^Ttcfcl^W&1f*iI*£^UR 14 
7K^JS^*fc(4-Y-Ar 2 (Y l4*££^£fcl4E$I 

1-6 

Ar 2 l4«***tTL^Tt *L^SfllK<b 



compound or its salt , which is displayed with {In Formula, 
ring A shows optionally substitutable pyrimidine ring , Z 
shows C<sub>l- 3</sub>hydrocarbon group of optionally 
substitutable 2 or quaternary straight chain , as for ring B 
furthermore as for optionally substitutable , X optionally 
substitutable C<sub>l- 4</sub>alkylene , optionally 
substitutable C<sub>2- 4</sub>alkenylene , 
-NR<sup>K/sup>-, -CO-, -S (O ) m-, -0-, 
-NR<sup>l </sup>-CO- 5 -CO-NR<sup>l</sup>-, 
-NR<sup> 1 </sup>-CO-NR<sup>2</sup>-, 
-NR<sup>K/sup>-SO<sub>2</sub>- or 
-SO<sub>2</sub>-NR<sup>l</sup>- shows (m shows 
integer of 0 or 2, R<sup>l</sup> and R<sup>2</sup> show 
therespective hydrogen atom , optionally substitutable 
hydrocarbon group , optionally substitutable heterocyclic 
group or optionally substitutable acyl group . ) 3 
Ar<sup>K/sup> other than the R shows optionally 
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if A ffiA 
Ut 2] 



R 



A2 



substitutable heteroaromatic group other than optionally 
substitutable aromatic hydrocarbon group or R, R the 
hydrogen atom or -Y -Ar<sup>2</sup> shows (As for Y 
quantity of atom which bond or straight chain portion 
configuration is done shows spacer 1 - 6, Ar<sup>2</sup> 
shows optionally substitutable aromatic hydrocarbon group or 
the optionally substitutable heteroaromatic group . ). } or 
GRKinhibitor . which contains prodrug 

[Claim 2 ] 

ring A formula 

[Chemical Formula 2 ] 




[R A1 fccfctf R A2 ^^n7K*®^ . MP^f> 

TffcSW** l KttO>#J. 
lf*JS2lB«(7>tiJo 

r ai tftrjis-efoumm 2 lenoffio 
r A2 tfymm+v&ztmm 2 kk©*Jo 



2 &l*L 4 fffiCDESS^(7) C w J9Hb7K***<(N)- 
CH2-. (N)-CH-*fcl4(N)-CH=C(N)lia B (DM 



agent . which is staled in Claim 1 which is a pyrimidine ring 
which isdisplayed with {sulfinyl group , where 
R<sup>Al</sup> and R<sup>A2</sup> are substituted 
hydrogen atom , halogen atom , optionally substitutable 
hydrocarbon group , optionally substitutable hydroxyl group , 
optionally substitutable thiol group , respectively sulfonyl 
group or optionally substitutable amino group which is 
substituted is shown. } 

[Claim 3 ] 

agent . which is stated in Claim 2 where R<sup>AK/sup> is 
optionally substitutable alkyl group 

[Claim 4] 

agent . which is stated in Claim 2 where R<sup>Al</sup> is 
methyl 

[Claim 5 ] 

agent . which is stated in Claim 2 where R<sup>A2</sup> is 
hydrogen atom 

[Claim 6 ] 

2 or C<sub>l- 3</sub>hydrocarbon group of quaternary 
straight chain (N ) -CH<sub>2</sub>-, (N ) =CH- or (N ) 
-CH= agent . which is stated in Claim 1 which is a { (N ) 
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2 bust 4 mommvto) c,_ 3 ant***** (n>- 

CH 2 -CH r , (N)=CH-CH r , (N)-CH==CH-(N)-CH 2 
-CH=Sfcl*(N)-CH-CH=C(N)l*Jf B V>m.mW 



[11*4(8] 

2 fcl>L 4 (BOlMM*® C w J*lb7k**tf (N)- 
CH 2 -CH 2 -CH 2 -s (N)=CH-CH 2 -CH 2 -. (N)-CH=C 
H-CH 2 - S (N)-CH 2 -CH=CH-. (N)-CH r CH 2 -CH 
=. (N)=CH-CH=CH-. (N)=CH-CH 2 -CH=£fcli 
(N)-CH=CH-CH=C(N)I4H| B ©KJfeJS?- £S 



10] 

[111**11] 

-.-o-^fctt-co-NR'-cR 1 mmm i satEtra 
*«£**ye&*tt** i tm<D$io 



[«** 12] 

Ar l A< r ia wcB»**ir t^r t«ti^x=. juft 

[»** 13] 

Ar 1 A< R JSl^l-a***lTL>r t«fcl^i-;U* 

itmm 14] 

R A<-Y-Ai*(Y <fctf Ar 2 l*IS*II 1 fSKtl^E 
[»*E 15] 



shows nitrogen atom of ring B } 
[Claim 7 ] 

2 or C<sub>l- 3</sub>hydrocarbon group of quaternary 
straight chain (N ) -CH<sub>2</sub>-CH<sub>2</sub>-, 
(N ) =CH-CH<sub>2</sub>-, (N ) -CH=CH- (N ) 
-CH<sub>2</sub>-CH= or(N ) =CH-CH= agent . which is 
stated in Claim 1 which is a { (N ) shows nitrogen atom of 
ringB } 

[Claim 8 ] 

2 or C<sub>l- 3</sub>hydrocarbon group of quaternary 
straight chain (N ) 

-CH<sub>2</sub>-CH<sub>2</sub>-CH<sub>2</sub>-, 
(N ) =CH-CH<sub>2</sub>-CH<sub>2</sub>-, (N ) 
-CH=CH-CH<sub>2</sub>-, (N ) 
-CH<sub>2</sub>-CH=CH-, 
(N )-CH<sub>2</sub>-CH<sub>2</sub>-CH= (N ) 
=CH-CH=CH-, (N ) =CH-CH<sub>2</sub>-CH= or (N ) 
-CH=CH-CH= agent . which is stated in Claim 1 which is a 
{ (N ) shows nitrogen atom of ring B } 

[Claim 9 ] 

agent . which is stated in Claim 1 which is a ring where ring B 
has substituent on nitrogen atom 

[Claim 10] 

ring B , adjacent carbon atom being oxo group in nitrogen 
atom , agent . which isstated in Claim 1 which is a 
unsubstituted ring 

[Claim 11 ] 

X optionally substitutable C<sub>l- 4</sub>alkylene , 
-NR<sup>K/sup>-, -O- or -CO-NR<sup>l</sup>- agent . 
which is stated in Claim 1 which is a (R<sup>K/sup> shows 
same meaning as Claim 1 statement. ) 

[Claim 12] 

agent . which is stated in Claim 1 where Ar<sup>K/sup> 
other than the R is heteroaromatic group of optionally 
substitutable 5 or 6 members other than optionally 
substitutable phenyl group or R 

[Claim 13] 

agent . which is stated in Claim 1 where AKsup>K/sup> is 
optionally substitutable phenyl group other than R 

[Claim 14 ] 

R -Y-Ar<sup>2</sup> agent . which is stated in Claim 1 
which is a (Y and Ar<sup>2</sup> show same meaning as 
Claim 1 statement. ) 

[Claim 15] 
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CO-NR 3 -, -NR 3 -CCK -SO 2 -NR 3 -Sfcl*-NR 3 -S0 

2 -(r 3 itfcmm*. wmzftTi^T&^mitTk 

« 1 IBA®*!. 



[If 16] 

Y A«-0-*fcli-S--C**»*« 1 f5«CDSiJo 
[R*4t 17] 



[If 18] 

Ar 2 A<aift**lTL^Tt <tL^i-;i/S. 

19] 

XI. 

[m*«2o] 

z.t&ftmk-t&m9LWim~tsttz grk mm 

[11*4(21] 

[ff*a 22] 

grk ifi*#j(Diiijfi(Dfcft<Da*« i tm<Mt 

23] 

ib*£<D : ?mi$m#](Dm'i&<Dtz!t><Dm*& 1 



2003-11-11 

Y bond , optionally substitutable C<sub>l- 4</sub>alkylene , 
optionally substitutable C<sub>2- 4</sub>alkenylene , -0-, 
-S-, -0-CH<sub>2</sub>-, -CH<sub>2</sub>-0- 5 
-S-CH<sub>2</sub>-, -CH<sub>2</sub>-S-, 
-CO-NR<sup>3</sup> -NR<sup>3</sup>-CO-, 
-SO<sub>2</sub>-NR<sup>3</sup>- or 
-NR<sup>3</sup>-SO<sub>2</sub>- agent . which is stated 
in Claim 1 which is a (R<sup>3</sup> shows hydrogen 
atom , optionally substitutable hydrocarbon group , optionally 
substitutable heterocyclic group or optionally substitutable 
acyl group . ) 

[Claim 16] 

Y -O- or -S- agent . which is stated in Claim 1 which is 
[Claim 17] 

Ar<sup>2</sup> optionally substitutable phenyl group or 
substituted phenyl group agent . which is stated in Claim 1 
which is a heteroaromatic group of 5 or 6 members which are 
possible to be done 

[Claim 18] 

agent . which is stated in Claim 1 where Ar<sup>2</sup> is 
optionally substitutable phenyl group , optionally 
substitutable pyridyl group , optionally substitutable thienyl 
group or optionally substitutable thiazolyl group 

[Claim 19] 

agent . which is stated in Claim 1 which is a prevention and 
treatment agent of heart failure 

[Claim 20 ] 

compound or its salt , which is stated in Claim 1 or 
GRKinhibition method . in mammal whichdesignates that 
effective amount of prodrug is prescribed to mammal 
asfeature 

[Claim 21 ] 

compound or its salt , which is stated in Claim 1 or prevention 
and treatment method . of heart failure in mammal which 
designates that effective amount of prodrug is prescribedto 
mammal as feature 

[Claim 22 ] 

compound or its salt , which is stated in Claim 1 for 
producing GRKinhibitor or useof prodrug . 

[Claim 23 ] 

compound or its salt , which is stated in Claim 1 for 
producing prevention and treatment agent of the heart failure 
or use of prodrug . 
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[tt *a 24] 

Kb 3] 




[Claim 24 ] 
Formula (I&apos; ) 
[Chemical Formula 3 ] 

I 



Ar-R 



B***ifc*^-f^i4l* ■»*#ifcx 

ft**lfc^;U7Y-^U*, B&£*lfc;UU*=. 

R Ar A<**K : f R A2 'li75/*-e«El^ 
*U Z l*a»**LTL^T4icfcl> 2 fcl*L 4 flS(D 
BMtttf) c M K*b***£ SftU m b limbic 
B*S*iTlvc*<fc<. X teMStiWCtJ: 
1* C M 7;U+U>. {BSl**tTl^TtcfeL> C 2 . 4 7 
;U>7-- -NR'-s -CO-. -S(0)m-. -0-. -NR 1 - 
CO-. -CO-NR 1 -. -NR'-CO-NR 2 -. -NR 1 -S0 2 -* 
fcl*-S0 2 -NR 1 -(m 14 0 JfeL^L 2 <D&ft£ ?fU R 
1 IS&tf R 2 li*Jh*ft**ig^ a»**txi^ 

rt cfcuflMt**** b***iti*t**i** 

*»»*fc(4B**ttTL^TtJ:L^7^*»S 
^"f^UAr 1 14 R emicEftStlTI^Tt, 

cki^**»«ft**ji«fci* r uwi^asi* 

*LTL^Tti«feL^#*tt*ai*S*L,R I47K 
*lg^*fc(4-Y-Ar 2 (Y l4$££¥£fc(4iI£g§B 
SIS^©*** 1-6 (DX^—y—Z 

Ar 2 ttasi^ri^rtckL^ssim^ 

****fcttB«**LrLxTt<fcl^#liSa* 



compound which is displayed with {In Formula, 
R<sup>Al'</sup> hydrogen atom , halogen atom , optionally 
substitutable hydrocarbon group , optionally substitutable 
hydroxyl group , optionally substitutable thiol group , sulfinyl 
group , which is substituted toshow sulfonyl group or 
optionally substitutable amino group which is substituted, 
R<sup>A2'</sup> hydrogen atom , halogen atom , optionally 
substitutable hydrocarbon group , hydroxyl group , optionally 
substitutable thiol group , which is substituted sulfinyl group , 
which is substituted to show sulfonyl group or optionally 
substitutable amino group (However, when R<sup>Al'</sup> 
is hydrogen atom , R<sup>A2'</sup> is not amino group . ) 
which is substituted, Z to show the C<sub>l- 
3</sub>hydrocarbon group of optionally substitutable 2 or 
quaternary straight chain , as for ring B furthermore as for 
optionally substitutable , X optionally substitutable C<sub>l- 
4</sub>alkylene , optionally substitutable C<sub>2- 
4</sub>alkenylene , -NR<sup>K/sup>-, -CO-, -S (O ) m-, 
-0-, -NR<sup>K/sup>-CO-, -CO-NR<sup>l</sup>-, 
-NR<sup> 1 </sup>-CO-NR<sup>2</sup>-, 
-NR<sup> 1 </sup>-SO<sub>2</sub>- or 
-SO<sub>2</sub>-NR<sup>l</sup>- (m shows integer of 0 
or 2, R<sup>K/sup> and R<sup>2</sup> show therespective 
hydrogen atom , optionally substitutable hydrocarbon group , 
optionally substitutable heterocyclic group or optionally 
substitutable acyl group . ) showing, Ar<sup>l</sup> other 
than R shows optionally substitutable heteroaromatic group 
other than optionally substitutable aromatic hydrocarbon 
group or R, R hydrogen atom or -Y-Ar<sup>2</sup> shows 
(As for Y quantity of atom which bond or straight chain 
portion configuration is done shows spacer 1 - 6, 
Ar<sup>2</sup> shows optionally substitutable aromatic 
hydrocarbon group or the optionally substitutable 
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Hb4] 



heteroaromatic group . ). } (However) 
[Chemical Formula 4 ] 



NH 2 0 





[^•f . iPr it iso-^P \d)l<£ tkL* Me It^f-JU^ {In Formula, iPr shows iso-propyl , Me shows methyl } 



[Chemical Formula 5 ] 




C00H 



[ft 6] 



And 

[Chemical Formula 6 ] 



Page 12 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



2003-11-11 




[5* + . Me te^b£S-f)£BSK)£fcl«-<D 



{In Formula, Me shows methyl } is excluded) or its salt . 



25] 

[»#« 26] 

n nan 24 E«aMb*toSfcii*a>tt. *fci* 
itmm 27] 

■**24E«©fc*». 
-[*** 28] 



nmm 29] 

R A2, A<7K^iS^-efe^lf*ii 24 EtfcOMbi 



30] 

2 fcl>L 4 fflEOBftKO) C w «Mb**»^(N> 
CH 2 -. (N)=CH-Sfcl4(N)-CH=C(N)liii B OS. 

JlSIS^S-r ]-eft*M*JS 24 E*aMb£tto 



[»#«31] 

2 fcl*L 4 fiECDfiSlttfl) Cm *ft**»A«(N)- 



[Claim 25 ] 

prodrug . of compound or its salt which is stated in Claim24 
[Claim 26 ] 

compound or its salt , which is stated in Claim24 or 
pharmaceutical . which contains the prodrug 

[Claim 27 ] 

compound . which is stated in Claim24 where 
R<sup>Al'</sup> is optionally substitutable alkyl group 

[Claim 28 ] 

compound . which is stated in Claim24 where 
R<sup>AT</sup> is methyl 

[Claim 29 ] 

compound . which is stated in Claim24 where 
R<sup>A2'</sup> is hydrogen atom 

[Claim 30 ] 

2 or C<sub>l- 3</sub>hydrocarbon group of quaternary 
straight chain (N ) -CH<sub>2</sub>-, (N ) =CH- or (N ) 
-CH= compound . which is stated in Claim24 which is a 
{ (N ) shows nitrogen atom of ring B } 

[Claim 31 ] 

2 or C<sub>l- 3</sub>hydrocarbon group of quaternary 



Page 13 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Sen No. 10/367,296) 



JP2003321472A 



CH 2 -CH 2 -. (N)=CH-CH r , (N)-CH=CH-(N)-CH 2 
-CH=*fcli(N)=CH-CH=[(N)li^ B (DliS 



itmm 32] 

2 Ul^L 4 m<DUm#i<D C,.3 Kib***A<(N)- 
CH 2 -CH 2 -CH r> (N)=CH-CH 2 -CH 2 -, (N)-CH=C 
H-CH 2 -. (N)-CH 2 -CH=CH-. (N)-CH 2 -CH 2 -CH 
(N)=CH-CH=CH- N (N)=CH-CH 2 -CH=*fc(± 
(N)-CH=CH-CH=t(N)liH B 

■T]-e*«»*ffl 24 E*a><b£* 0 



[11*4133] 

24E*©ft*ao 
34] 

•EOMb^tto 

35] 

-O-S/cli-CO-NR 1 -^ 1 lilf ^JS 24 tSK<t|w| 



[M#a 36] 

Ar l tfR IU#WC«»**lTL^TtJ:l^x=;U» 

6 na>»cft«KA ai-efe-sw *a 24 Etta 
[lfr#H 37] 

Ar 1 36«RJjmiC«»**lTl^Tt«tL^i-JUat 
Tf**« 24 EttOMb£«Bo 



38] 

R *><-Y-Ar 2 (Y fccfctf Ar 2 [*ffl;RJS 24 E«£H 
*-r)Tffc*BI*a 24 EtE0Mb£tt o 



[»#«39] 
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straight chain (N ) -CH<sub>2</sub>-CH<sub>2</sub>-, 
(N ) =CH-CH<sub>2</sub>-, (N ) -CH=CH- (N ) 
-CH<sub>2</sub>-CH= or(N ) =CH-CH= compound . which 
is stated in Claim24 which is a { (N ) shows nitrogen atom of 
ringB } 

[Claim 32 ] 

2 or C<sub>l- 3</sub>hydrocarbon group of quaternary 
straight chain (N ) 

-CH<sub>2</sub>-CH<sub>2</sub>-CH<sub>2</sub>-, 
(N ) -CH-CH<sub>2</sub>-CH<sub>2</sub>-, (N ) 
-CH=CH-CH<sub>2</sub>-, (N ) 
-CH<sub>2</sub>-CH=CH-, 
(N )-CH<sub>2</sub>-CH<sub>2</sub>-CH=, (N ) 
=CH-CH=CH-, (N ) =CH-CH<sub>2</sub>-CH= or (N ) 
-CH=CH-CH= compound . which is stated in Claim24 which 
is a { (N ) shows nitrogen atom of ring B } 

[Claim 33 ] 

compound . which is stated in Claim24 which is a ring where 
ring B has substituent on nitrogen atom 

[Claim 34 ] 

ring B , adjacent carbon atom being oxo group in nitrogen 
atom , compound . which isstated in Claim24 which is a 
unsubstituted ring 

[Claim 35 ] 

X optionally substitutable C<sub>l- 4</sub>alkylene , 
-NR<sup>K/sup>-, -O- or -CO-NR<sup>l</sup>- 
compound . which is stated in Claim24 which is a 
(R<sup>K/sup> shows same meaning as Claim 24 
statement. ) 

[Claim 36 ] 

compound . which is stated in Claim24 where 
Ar<sup>l</sup> other than the R is heteroaromatic group of 
optionally substitutable 5 or 6 members other than optionally 
substitutable phenyl group or R 

[Claim 37 ] 

compound . which is stated in Claim24 where 
Ar<sup>K/sup> is optionally substitutable phenyl group 
other than R 

[Claim 38] 

R -Y-Ar<sup>2</sup> compound . which is stated in 
Claim24 which is a (Y and Ar<sup>2</sup> show same 
meaning as Claim 24 statement. ) 

[Claim 39 ] 

Y bond , optionally substitutable C<sub>l- 4</sub>alkylene , 
optionally substitutable C<sub>2- 4</sub>alkenylene , -O-, 
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CK -S-, -0-CH 2 -, -CH 2 -CK -S-CH 2 -. -CH 2 -S- S - 
CO-NR 3 -. -NR 3 -C(K -S0 2 -NR 3 -£fcfi-NR 3 -SO 

«24 K«0Mb£«lo 



[1**4140] 

Y *<^*fcl±-S-T?*S»#« 24 KttOHb* 
[»MUl] 

Ar 2 A<«»**lTl>Tt,«fel^x^;Hfe*fcl4K 



42] 

Ar 2 A<«&£*lTl^Tt cfcl^x- 



[H*JI43] 

2,8-v^^yu-N-[2-px-;u^ 1 ^-px-;i,]-5,6,7 > 

8-xh5tKneyK[2,3-d]e'JSS/>-5-TS>;2- 
^^;U-N-[2-[pxz:yux;U7r^;U)7x-;U]t: 0 
'JK[2,3-d]t 0, J^v>-5-T^>;N-[3-(3-^PP^x 
/+i/)7x-;U]-2->^;i/-5,6 9 7,8--rh : 5tKPhf 
'J K[2,3-d]tf U 5 v>-5-75>;(-)-N-[3-(3-£P P 
7i/^v)7i-;i/]-2-^f;b-5,6,7 J 8-fh7tK 
Pt°^K[2 3 3-d]t:USv>-5-T5>;2-[5-[3-(3-^P 
P^xy+v)7-'jy]-2-^^-6,7-vtKPt 0, J 

i^U)7Hrh7SK;N-[3-(3-£PP?x/*$/p 
x-^U]-N-(2-yy^-5,6,7,8.-Th5tKne i JK[2 > 
3-d]t 0, J^V>-5-^;i/)7-feh7^K;3-[[4-[[5-[[3- 
(3--j7PP7xy+v)7x-;U]75/]-2->^;U-5, 
6,7,8-^h^tKPt 0 'JK[2,3-d]t o U^v>-8--r;U] 
>^^]t 0 ^'Jv>-l--r;U]>^^]$m§K;2^ 
^^-N-[3-[(5->^^-2-37x-^-l,3-^+-9-l/- 
;U4--f^)>h*2/pi— ;U]-6 i 7,8 f 9-xh7tKP 
tfU5K7-ift°>-5-7S>;6-(3-^PP^xy+i/)- 
l-(2->^;i,-6 5 7,8,9^h7tKPt 0| J^K7-lft 0 >- 
5->OU)-l>S?fcKP^>X^££V— ;U-2-7h>; 
Sfcli*©tttL<l**<D?PK^;/y o ] 
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-S-, -0-CH<sub>2</sub>-, -CH<sub>2</sub>-0-, 
-S-CH<sub>2</sub>-, -CH<sub>2</sub>-S-, 
-CO-NR<sup>3</sup>-, -NR<sup>3</sup>-CO-, 
-SO<sub>2</sub>-NR<sup>3</sup>- or 
-NR<sup>3</sup>-SO<sub>2</sub>- compound . which is 
stated in Claim24 which is a (R<sup>3</sup> shows 
hydrogen atom , optionally substitutable hydrocarbon group , 
optionally substitutable heterocyclic group or optionally 
substitutable acyl group . ) 

[Claim 40 ] 

Y -O- or -S- compound . which is stated in Claim24 which is 
[Claim 41 ] 

Ar<sup>2</sup> optionally substitutable phenyl group or 
substituted phenyl group compound . which is stated in 
Claim24 which is a heteroaromatic group of 5 or 6 members 
which are possible to be done 

[Claim 42 ] 

compound . which is stated in Claim24 where 
Ar<sup>2</sup> is optionally substitutable phenyl group , 
optionally substitutable pyridyl group , optionally 
substitutable thienyl group or optionally substitutable 
thiazolyl group 

[Claim 43] 

2 and 8 -dimethyl -N- [2 - (phenylthio ) phenyl ] - 5, 6, 7 and 
8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine ;2- 
methyl -N- [2 - [ (phenyl sulfanyl ) phenyl ] pyrido [2 and 3 
-d ] pyrimidine -5-amine ;N- [3 - (3 -chlorophenoxy ) phenyl ] 

- 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-amine ; (-) -N- [3 - (3 -chlorophenoxy ) 
phenyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-amine ;2- [5 - [3 - (3 -chlorophenoxy ) anilino ] 

- 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] -N- (2 -morpholino ethyl ) acetamide ;N- [3 - (3 
-chlorophenoxy ) phenyl ] -N- (2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) 
acetamide ;3- [[4 - [[5 - [[3 - (3 -chlorophenoxy ) phenyl ] 
amino ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -8-yl ] methyl ] piperidine -1- yl ] methyl ] 
benzoic acid ;2- methyl -N- [3 - [ (5 -methyl -2- phenyl -1,3- 
oxazole -4- yl ) methoxy ] phenyl ] - 6, 7, 8and 9 - 
[tetorahidoropirimidoazepin ] - 5 -amine ;6- (3 
-chlorophenoxy ) - 1 - (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimidoazepin ] - 5 -yl ) - 1 and 3 -dihydro 
benzimidazole -2- on ;or its salt or prodrug . ] 
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Specification 

[0001] 

[0002] 

[ft3fc0>ftffi] 

ftMl@£&-KIHIfl&<Z>il#$ffl<. 



G protein-coupled receptor kinase (G ItS^t 
ftffift WJ>»fl:l**, GRK)I*, T=f-Xh 
l=«feoTSttft**lfc G 
■J>»<b-r-5»*-C*y,GRK (CfcoT'J^II 
ft*!fcfc*«*tt7^*M::*f*4»6tttf 

z<d grk o&mz&^Tmmmit®* 

«Hb*t*©JSIIA <: PI»-^***i*i:l^iaE« 
/W^T-^/Pi?— »14 283-286 H; =3—^ 

>.9 #.77-81 H; x-t* ^b. 7— fJ^T.^ 
UP— vX7>KKP>tK— yXA'X+a7- 
<^-Pi;— „ 18 #, 1275-1280 H;^<t*)o 

#i»^l>lMil*t:hHJliiEJ£#fc\fct; 
'0^±a%l-fc^T GRK2 0)iiJinA<«fe*+l 
T^i) (7>yu— *>g:/»87 
454-463 M&<t*)„ 

*fc*jfL GRK2 BB*^^K*#*»J!ai=Jt 

a>tt*jWiflrr4*(x?-=.-&» va»-7;u 

^^'J^/U-f^X^y— >3> % 109#, l 
361-1371 H)"^ *IK*i^f0HMj!ll::j3lvC G 
RK S1t£JipW*S^j!M»RTttffla<»&Jti 
&Zt£7rs\!£?&f8.m COthvVX US2002/0 
028772 Al)*««^**lTL^o 



2003-11-11 

[Description of the Invention ] 
[0001] 

[Technological Field of Invention ] 

this invention regards useful novel GRKinhibitor and novel 
condensation pyrimidine derivative etc as heart failure or 
other prevention and treatment agent . 

[0002] 

[Prior Art ] 

As for Gprotein conjugation type receptor which is 
represented in adrenalin receptor , acetyl choline receptor , 
opioid receptor etc,with most important receptor , as for 
depression of these receptor , the abnormality of normal cell 
response *organ function is caused to maintenance of 
physiological function . 

As for Gprotein -coupledreceptor kinase (Gprotein 
conjugation type receptor kinase , GRK ), with enzyme which 
Gprotein conjugation type receptor whichis activated with 
agonist phosphorylation is done, reactivity for agonist 
attenuates receptor which phosphorylation is done with GRK 
(desensitization ). 

this GRK in various disorder suggest that it works as disease 
deterioration factor many records are reported. 

TRANSLATION STALLEDanimal experiment level gene 
technique GRKinhibition heart failure arteriosclerosis or other 
disease prevention and treatment large number refiikobittsu 
torenzuinkarudiobasukyuraamedishin 
aateriosukurerooshi suandotoronbooshisubasukyuraabaioroj ii 
* Nature biotechnology , Vol.14 , 283-286page ;coke and 
others, *, Vol.9 , 77-81page ;Davies and others, *, such as 
Vol.18, 1275-1280page; 

In addition, increase of GRK2 is reported in disease model 
animal and the human hypertension patient and heart failure 
patient , (ane gray and others and such as circulation , Vol.87 , 
454-463page ). 

In addition by fact that recently, GRK2 inhibiting peptide gene 
introduction is done in osteoblast , record ( [bensasson ] U.S. 
Patent 2002/0028772A1 ) which suggests that hypoglycemic 
action is acquiredby fact that GRKactivity is controled in 
bone mass of gene alteration mouse increasing ( [supuunii ] 
And others, [jaanaruobukurinikaruinbesutigeeshon ], 
Vol.109 , 1361-1371page ) and, diabetes model animal is 
reported. 

useful compound is disclosed in for example European Patent 
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P300688, EP54929K WO98/46605. WO00/234 
44 aiflC*jjl+|U|(t % aiBMStt«.7^» 

Sfc.Ann. N.Y. Acad. Sci., 186, 119 (1971) 

[it 7] 



300688, European Patent 549291, WO 98/46605, WO 
00/23444 etc as synthetic intermediate , folic acid antagonist , 
adenosine kinase inhibitor etc on one hand,as condensation 
pyrimidine derivative . 

In addition, in Ann.N.Y.Acad.Sci., 186, 1 19 (1971), in 
reaction mechanism analysis of dihydrofolate reductase useful 

[Chemical Formula 7 ] 



NH 2 o 





Cje^.iPrttiso-^P^U^^L.Meli^U^ 
7F"3~]A*IH^£tU J- Comput-Aided Mol. Des., 
15, 1, (2001).Parasitol. Int., 47, 69 (1998) 

[lb 8] 



{In Formula, iPr shows iso-propyl , Me shows methyl } to be 
disclosed, J.Comput-AidedMol.Des., 15, 1, (2001), in 
Parasitol.Int., 47, 69 (1998), as dihydrofolate reductase 
inhibitor useful 



[Chemical Formula 8 ] 




H 2 N^V^N 



C00H 
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tfJnUHZfosChem. Res. Toxicol., 9, 1230 (1 To be disclosed, in Chem .Res.Toxicol., 9, 1230 (1996), 
996)IC|*, 

lit 9] [Chemical Formula 9 ] 




[0003] 

GRK RBgfflli, Wzt>*±-m*B.-WMmit 

*IPJI*,GRK B*ftffll=*^l*T.i&^± 
[0004] 

[SHS*a-r*fcA<D*a] 

*fgBJi#s|li s GRK H*ftffl**t*ft*«B 
<b***fcl*-tfl)tt(JelT» fc*»(l)i:iW<5 

grk mmwm^TFtzt^^tiiL. zhizm 

(l)St(I) 



{In Formula, Me shows methyl } is disclosed, but including 
also these compound , it is notreported completely concerning 
condensation pyrimidine derivative having the 
GRKinhibition . 

[0003] 

[Problems to be Solved by the Invention ] 

But as for GRKinhibitor , you can expect that it is developed 
as prevention and treatment agent of especially heart failure 
*hypertension * arteriosclerosis or other cardiovascular 
disease , you do not do report regarding pyrimidine derivative 
which possesses GRKinhibition yet. 

this invention is something which offers useful drug on basis 
of the GRKinhibition , as heart failure or other prevention and 
treatment agent . 

[0004] 

[Means to Solve the Problems ] 

this inventor etc result of diligent investigation, compound or 
its salt which is displayed withbelow-mentioned Formula (I ) 
(Below, compound (I ) with there are times when it names. ), 
or prodrug , discovering factthat GRKinhibition which is 
superior is shown concerning compound whichpossesses 
GRKinhibition , completed this invention on basis of this. 

As for namely, this invention, 

Formula (l) (I) 
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[Chemical Formula 10 ] 



i 



X— Ar-R 




A (4tt&$;ftT^Tic)a^'J£v 

fiI<DIIfS#<7) c,.3 0Mt**it*iFU If B 14* 
6lC«ft*tlTl^TtJ:<.X li««*tlTL^ 
ti«fel^C M 7;U*U>.ll»**lTL^Tticfel^C2 
^ 7JU^-U>, -NR 1 -. -CO-. -S(0)m-. -0-. -N 
R'-CO-. -CO-NR 1 -. -NR'-CO-NR 2 -. -NR 1 -S0 2 - 
*fcl4-S0 2 -NR 1 -(m 14 0 fcl^L 2 CDgl&^U 
R 1 fccfctf R 2 (4^ft^tvK*Igi^ g&£*lT 
l*T*cfcl*0Mb***. «»**lTl*T*J:l* 

at 1 (4 r ^nicg^nr^r 

**iTl^TtJ:^3f*«tt*a»t*L. R 14 

7j^Js^*fci4-Y-Ar 2 (Y imstttzimm 

at 2 i*n«i*tLri^rt<feL^siSift<b 

*fl>*.*fci«©^pK^y***« gr 



(2)9 a 4<a 
[ft 11] 



compound or its salt , which is displayed with {In Formula, 
ring A shows optionally substitutable pyrimidine ring , Z 
shows C<sub>l- 3</sub>hydrocarbon group of optionally 
substitutable 2 or quaternary straight chain , as for ring B 
furthermore as for optionally substitutable , X optionally 
substitutable C<sub>l- 4</sub>alkylene , optionally 
substitutable C<sub>2- 4</sub>alkenylene , 
-NR<sup>l</sup>-, -CO-, -S (O ) m-, -O-, 
-NR<sup> 1 </sup>-CO- , -CO-NR<sup> 1 </sup>-, 
-NR<sup> 1 </sup>-CO-NR<sup>2</sup>-, 
-NR<sup>K/sup>-SO<sub>2</sub>- or 
-SO<sub>2</sub>-NR<sup>l</sup>- shows (m shows 
integer of 0 or 2, R<sup>l</sup> and R<sup>2</sup> show 
therespective hydrogen atom , optionally substitutable 
hydrocarbon group , optionally substitutable heterocyclic 
group or optionally substitutable acyl group . ), 
Ar<sup>K/sup> other than the R shows optionally 
substitutable heteroaromatic group other than optionally 
substitutable aromatic hydrocarbon group or R, R the 
hydrogen atom or -Y-Ar<sup>2</sup> shows (As for Y 
quantity of atom which bond or straight chain portion 
configuration is done shows spacer 1 - 6, Ar<sup>2</sup> 
shows optionally substitutable aromatic hydrocarbon group or 
the optionally substitutable heteroaromatic group . ). } or 
GRKinhibitor ; which contains prodrug 

(2) ring A formula 

[Chemical Formula 1 1 ] 
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[r ai fccfct; r A2 tf*ti?ti7mm*s /\py> 

"Cftft«rlE(i)E*a)#J; 

(3) R Al A<«SI**irt^Tt»cfct^7^+;U*-C* 
£M5(2)ffii£<DJW; 

(4) R Al 3&<^;U-e**ffi|B(2)EK©JW; 

(5) R A2 35<**J»^-'efc4l!t[|B(2)EKfl)#]; 

(6) 2 ftHL 4 fffi(7)E$ltt(D C,. 3 0Mb***A< 
(N)-CH 2 -, (N>=CH-*fcl*(N)-CH=[(N)l*B| B 

(7) 2 fcl^L 4 fiffi<DIt£gtt(D C,. 3 flMb***A< 
(N)-CH 2 -CH r> (N)=CH-CH 2 -* (N)-CH=CH-(N)- 
CH 2 -CH=^fcli(N)=CH-CH=[(N)liII B <Dg 



(8)2 £l*L 4 ffi(7)lE^(D C,. 3 flHb**£*< 
(N)-CH 2 -CH 2 -CH 2 -, (N)=CH-CH 2 -CH 2 -. (N)-C 
H=CH-CH 2 -. (N)-CH 2 -CH=CH-. (N)-CH 2 -CH 2 - 
CH=\ (N)=CH-CH=CH-. (N)=CH-CH 2 -CH=£ 

fci* (N)-cH=cH-cH=c(N)iia b ommwi-^ 

S*]T?fc*firE(l)E«<D*J; 



agent ; which is stated in aforementioned (l) which is a 
pyrimidine ring which is displayed with {sulfinyl group , 
where R<sup>AK/sup> and R<sup>A2</sup> are 
substituted hydrogen atom , halogen atom , optionally 
substitutable hydrocarbon group , optionally substitutable 
hydroxyl group , optionally substitutable thiol group , 
respectively sulfonyl group or optionally substitutable amino 
group which is substituted is shown. } 

agent ; which is stated in aforementioned (2) where (3) 
R<sup>AK/sup> is optionally substitutable alkyl group 

agent ; which is stated in aforementioned (2) where (4) 
R<sup>Al</sup> is methyl 

agent ; which is stated in aforementioned (2) where (5) 
R<sup>A2</sup> is hydrogen atom 

(6) 2 or C<sub>l- 3</sub>hydrocarbon group of quaternary 
straight chain (N ) -CH<sub>2</sub>-, (N ) =CH- or (N ) 
-CH= the agent ; which is stated in aforementioned (l) which 
is a { (N ) shows nitrogen atom of ring B } 

(7) 2 or C<sub>l- 3</sub>hydrocarbon group of quaternary 
straight chain (N ) -CH<sub>2</sub>-CH<sub>2</sub>-, 
(N ) =CH-CH<sub>2</sub>-, (N ) -CH=CH- (N ) 
-CH<sub>2</sub>-CH= or (N ) =CH-CH= agent ; which is 
stated in aforementioned (l) whichis a { (N ) shows nitrogen 
atom of ring B } 

(8) 2 or C<sub>l- 3</sub>hydrocarbon group of quaternary 
straight chain (N ) 

-CH<sub>2</sub>-CH<sub>2</sub>-CH<sub>2</sub>-, 
(N ) =CH-CH<sub>2</sub>-CH<sub>2</sub>-, (N ) 
-CH=CH-CH<sub>2</sub>-, (N ) 
-CH<sub>2</sub>-CH=CH-, (N ) 
-CH<sub>2</sub>-CH<sub>2</sub>-CH=, (N ) 
=CH-CH=CH-, (N ) =CH-CH<sub>2</sub>-CH= or (N ) 
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(9)« b #a*m*±icn«»*#**«-c* 

*«rE(l)IE*<D#J; 

(109 b*<. a*K*i=iwr«**«*tf* 

*v*T?«***iTt^i^9-efc*iKrE(i)SElE 
(ii)x*<««*4irL^rt«ti^CM7^u>.- 

NR'-> -O-Sfcli-CO-NR 1 -^ 1 l4ffiE(l)Ett£ 
H*«**1")Tffe*lBE(l)IBIE©»J; 



(^Ar 1 A< R iil^lcS^tlTl^TtcfeL^x- 

fci* 6 mo^mmmimx*foz>mm)tm 
mi, 

(13) Ar l A« R Bl#MzB»**LXl^Tt*t^xii 

;u»-efc*WE(i)E«a>»; 

(14) R A<-Y-Ai*(Y «fctf Ar 2 l*tfNE(l)Ett£H 

*«t*-r)Tf**«r1B(l)E«©fW; 

(15) Y ItftStirL^rtcfcL^CMT^ 

-CK -S-, -0-CH 2 -, -CH 2 -CK -S-CH 2 -, -CH 2 - 
S- % -CO-NR 3 -. -NR 3 -CCK -S0 2 -NR 3 -£fcli-NR 
3 -S0 2 -(R 3 IZimm* s ■***lTl^TtJ:L^« 

l*B»**lTL^TtJ:L^7S/;bat**-r)-C?fc* 
ttE(l)Elia>»; 



(16) Y 36<-0-*fcl4-S-TffcftffiE(l)EIEa>#J; 

(17) Ar 2 3W«!l**LTL^Tt»J:L^x=.;U**fc 
«*«*-e**1KrE(l)E«©#J; 

(18) Ar 2 A<M^^lTl^Ttcfcl^x-;U*, S 

^7y'J^*-efc^)flE(l)Et£CD^J; 

(19) /L>^F±(D^[»-^^J-ete^|tlE(l)EK 



-CH=CH-CH= agent ; which is statedin aforementioned (1) 
which is a { (N ) shows nitrogen atom of ring B } 

agent ; which is stated in aforementioned (1) which is a 
ringwhere (9) ring B has substituent on nitrogen atom 

(10) ring B , adjacent carbon atom being oxo group in 
nitrogen atom , agent ; whichis stated in aforementioned (1) 
which is a unsubstituted ring 

(1 1) X optionally substitutable C<sub>l- 4</sub>alkylene , 
-NR<sup>K/sup>-, -O- or -CO-NR<sup>l</sup>- agent ; 
which is stated in theaforementioned (1) which is a 
(R<sup>K/sup> shows same meaning as aforementioned (1) 
statement. ) 

agent ; which is stated in aforementioned (1) where (12) 
Ar<sup>l</sup> other than R is heteroaromatic group of 
optionally substitutable 5 or 6 members other than optionally 
substitutable phenyl group or R 

agent ; which is stated in aforementioned (1) where (13) 
Ar<sup>l</sup> is optionally substitutable phenyl group 
other than R 

(14) R -Y-Ar<sup>2</sup> agent ; which is stated in 
aforementioned (l)which is a (Y and Ar<sup>2</sup> show 
same meaning as aforementioned (l)statement. ) 

(15) Y bond , optionally substitutable C<sub>l- 
4</sub>alkylene , optionally substitutable C<sub>2- 
4</sub>alkenylene , -0-, -S-, -0-CH<sub>2</sub>-, 
-CH<sub>2</sub>-0-, -S-CH<sub>2</sub>-> 
-CH<sub>2</sub>-S-, -CO-NR<sup>3</sup>-, 
-NR<sup>3</sup>-CO, 
-SO<sub>2</sub>-NR<sup>3</sup>- or 
-NR<sup>3</sup>-SO<sub>2</sub>- agent ; which is stated 
in theaforementioned (1) which is a (R<sup>3</sup> shows 
hydrogen atom , optionally substitutable hydrocarbon group , 
optionally substitutable heterocyclic group or optionally 
substitutable acyl group . ) 

(16) Y -O- or -S- agent ; which is stated in theaforementioned 
(1) which is 

(17) Ar<sup>2</sup> optionally substitutable phenyl group 
or substituted phenyl group agent ; which is stated in 
aforementioned(l) which is a heteroaromatic group of 5 or 6 
members which are possible to be done 

agent ; which is stated in aforementioned (1) where (18) 
Ar<sup>2</sup> is optionally substitutable phenyl group , 
optionally substitutable pyridyl group , optionally 
substitutable thienyl group or optionally substitutable 
thiazolyl group 

agent ; which is stated in aforementioned (1) which is a 
prevention and treatment agent of(19) heart failure 
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(20) frE(i)E«a>ft***fci*-ta)tt, £fc 

^-*Ct*1*tti:f *«?LM«!II= felt* GRK PI 

(21) IME(l)E««>fc*»*fcli-*a>*, *fc 

(22) GRK|fiS*|©«aofcto©frE(l)E«© 
0ttffl;(23)ib*£(D^|*$*aia>«J£©fc«> 

©«HB(i)B«o>ft*ifc*fci**©*. *fci* 

(24)3(1') 
[ft 12] 



compound or its salt , which is stated in (20) aforementioned 
(1) or GRKinhibition method ; in mammal which designates 
that effective amount of prodrug is prescribedto mammal as 
feature 

compound or its salt , which is stated in (21) aforementioned 
(1) or prevention and treatment method ; of heart failure in 
mammal which designates that effective amount of prodrug 
isprescribed to mammal as feature 

compound or its salt , which is stated in aforementioned (1) 
for producing the(22) GRKinhibitor or use of prodrug ; 
compound or its salt , which is stated in theaforementioned 
(1) for producing prevention and treatment agent of (23) heart 
failure or use of prodrug ; 

(24) Formula (l&apos; ) 

[Chemical Formula 12 ] 




1 



Ar-R 



1BSi**irL^r4icfcL^*— ;u*. B 

R A|, *«**a(?-a)t*.R Ar tt7sy»r«tL^)t 

fi$t#<D Co 8Mb***£SU if B lt£t>lz 
■»**iri^-ctcfe<,x i±««fc**iTt^rti<*: 

l x C M 7JU*b>. ■***LTL^TtJ:L^ C 2 . 4 7 
-NR 1 -. -CO-. -S(0)m-, -0-, -NR 1 - 
CCK -CO-NR 1 -. -NR ! -CO-NR 2 -. -NR 1 -S0 2 -£ 
fcli-SQrNR'-Cm 14 0 £l>L 2 (DS£fc£^U R 

1 r 2 i***!^**®^ s«**iTi* 



compound which is displayed with {In Formula, 
R<sup>Al f </sup> hydrogen atom , halogen atom , optionally 
substitutable hydrocarbon group , optionally substitutable 
hydroxyl group , optionally substitutable thiol group , sulfmyl 
group , which is substituted toshow sulfonyl group or 
optionally substitutable amino group which is substituted, 
R<sup>A2'</sup> hydrogen atom , halogen atom , optionally 
substitutable hydrocarbon group , hydroxyl group , optionally 
substitutable thiol group , which is substituted sulfinyl group , 
which is substituted to show sulfonyl group or optionally 
substitutable amino group (However, when R<sup>Al'</sup> 
is hydrogen atom ? R<sup>A2 , </sup> is not amino group . ) 
which is substituted, Z to show the C<sub>l- 
3</sub>hydrocarbon group of optionally substitutable 2 or 
quaternary straight chain , as for ring B furthermore as for 
optionally substitutable , X optionally substitutable C<sub>l- 
4</sub>alkylene , optionally substitutable C<sub>2- 
4</sub>alkenylene , -NR<sup>l</sup>-, -CO-, -S (O ) m- s 
-0-, -NR<sup>l</sup>-CO-, -CO-NR<sup>K/sup>-, 
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*-f)£*U Ar 1 I* R JimiCg^ftT^Tt 
^T^TtJ:L^#ei^*S*$^L.R I*tK 

a***-* -sisT-oatf i~6 ©z^— y— $ 

*UAr 2 liS&^T^T^l^SJfcgUb 



[lb 13] 



-NR<sup> 1 </sup>-CO-NR<sup>2</sup>-, 
-NR<sup>l</sup>-SCKsub>2</sub>- or 
-SO<sub>2</sub>-NR<sup>l</sup>- (m shows integer of 0 
or 2, R<sup>K/sup> and R<sup>2</sup> show therespective 
hydrogen atom , optionally substitutable hydrocarbon group , 
optionally substitutable heterocyclic group or optionally 
substitutable acyl group . ) showing, Ar<sup>l</sup> other 
than R shows optionally substitutable heteroaromatic group 
other than optionally substitutable aromatic hydrocarbon 
group or R, R hydrogen atom or -Y-Ar<sup>2</sup> shows 
(As for Y quantity of atom which bond or straight chain 
portion configuration is done shows spacer 1 - 6, 
Ar<sup>2</sup> shows optionally substitutable aromatic 
hydrocarbon group or the optionally substitutable 
heteroaromatic group . ). } (However) 

[Chemical Formula 13 ] 




[ jC* s iPr I* iso-^P t° JU£^U Me l*>^;U£ 

at 14] 



{In Formula, iPr shows iso-propyl , Me shows methyl } 



[Chemical Formula 14 ] 




COOH 
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And 

[Chemical Formula 15 ] 




[it*, Me te^U^SfteftOSfcf**© 
^;(25)mIfB(24)fS«(D^^ife)Sf-tt J ?-(Dig(7) 

(26) MK(24)KtE<7Mb^£fd*^<7)J£. 

(27) R Ar A<a^^tiru>TtJ:^7;u^r;u»"e 

fc*llrE(24)E««Mb£tt; 

(28) R A1 >V^yU-efeSfIlB(24)lSK(7)^b^!fe]; 



(29)R A2 'A<7K^K : fT^^MfS(24)t5®01b^ 



00)2 fti^L 4 fifficDEii^^ c,. 3 mtimmtf 

(N)-CH 2 -, (N)=CH-*fcl4(N)-CH=[(N)l*a B 

©a*JS : ?-s*-r]-efc*frE(24)EKa)<b^ 

(31)2 fcl*L 4 mCDUm^O C,.3 BMb***tf 
(N)-CH 2 -CH 2 -, (N)=CH-CH 2 -, (N)-CH=CH-(N)- 
CH 2 -CH=Sfcl±(N)=CH-CH=[(N)liII B (Dl 
*fiS^*-r]T?ft«1KrE(24)EKa)<b^«!l; 



(32)2 fcl*L 4 0©lltttta) C w BHb***A< 
(N)-CH 2 -CH 2 -CH 2 -. (N)=CH-CH 2 -CH r , (N)-C 
H=CH-CH 2 -. (N)-CH r CH=CH-. (N)-CH 2 -CH 2 - 
CH=, (N)=CH-CH=CH-, (N)=CH-CH 2 -CH=£ 
fcli(N)-CH=CH-CH=[(N)l*i|B ©fiSRIK^* 



{In Formula, Me shows methyl } is excluded) prodrug ; of 
compound or its salt which is stated in the or its salt ; (25) 
aforementioned (24) 

compound or its salt , which is stated in (26) aforementioned 
(24) or pharmaceutical ; which contains prodrug 

compound ; which is stated in aforementioned (24) where 

(27) R<sup>Al'</sup> is optionally substitutable alkyl group 

compound ; which is stated in aforementioned (24) where 

(28) R<sup>Al'</sup> is methyl 

compound ; which is stated in aforementioned (24) where 

(29) R<sup>A2'</sup> is hydrogen atom 

(30) 2 or C<sub>l- 3</sub>hydrocarbon group of quaternary 
straight chain (N ) -CH<sub>2</sub>-, (N ) =CH- or (N ) 
-CH= the compound ; which is stated in aforementioned (24) 
which is a { (N ) shows nitrogen atom of ring B } 

(31 ) 2 or C<sub>l- 3</sub>hydrocarbon group of quaternary 
straight chain (N ) -CH<sub>2</sub>-CH<sub>2</sub>-, 
(N ) =CH-CH<sub>2</sub>-, (N ) -CH=CH- (N ) 
-CH<sub>2</sub>-CH= or (N ) =CH-CH= compound ; which 
is stated in aforementioned (24) whichis a { (N ) shows 
nitrogen atom of r ing B } 

(32) 2 or C<sub>] - 3</sub>hydrocarbon group of quaternary 
straight chain (N ) 

-CH<sub>2</sub>-CH<sub>2</sub>-CH<sub>2</sub>-, 
(N ) =CH-CH<sub>2</sub>-CH<sub>2</sub>-, (N ) 
-CH=CH-CH<sub>2</sub>-, (N ) 
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+v*-e■^^^Tt^^^:l^IIT^^B^^tB(24)f^ 

(35)X A^tt^nTl^Ttck^ C 1 . 4 T;U+b>, - 
NR 1 -, -O-^fcli-CO-NR^R 1 l± fFfB(24)fBtt<b 
|WlSa^^-r)T^^flfB(24)lBKa){b^1*); 



(36) Ar 1 A< R mHICfi^nTL^Tt cfcl^x" 

(37) Ar' R lU^l^a^tlTL>rtcfcl^x- 
JUST*&£MB(24)fS«0Mb^; 



(38)R A^-Y-Ar 2 (Y fccfctf Ar 2 l±MB(24)fBtE<t 
l^l««^^-r)-Cfe§mIlB(24)lBic<7)^^^; 



(39)Y S^$tlT^TtJ:^C 1 .47;U 
4-b>,S^tlTLNT^J:t^ C 2 _ 4 7;U^-b 
-CK -S-. -0-CH 2 -. -CH 2 -(K -S-CH 2 -. -CH 2 - 
-CO-NR 3 -. -NR 3 -CO-> -S0 2 -NR 3 -£fcl*-NR 
3 -S0 2 -(R 3 tt7K*)S^ . B&StlTl^-CicH^ 

(*S&£ftT^Tt<fcU7v^S£^lTefc6 
BtJlB(24)tB«<7Mbl^; 



(40) Y ^-0-^fcl*-S--efe4fIfB(24)lB«<7)^b 

(41) Ar 2 #S&£;h/C^Tt>cH^x- ;u»£fc 
^*ii*^fc^Mf3(24)fB«E(D^^^; 



(42)Ar 2 #B&£*lTl^TtcfclV7x-;US, B 
^7V^;uSTrfc3MB(24)tBt£©lb£t); 
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-CH<sub>2</sub>~CH=CH-, (N ) 
-CH<sub>2</sub>-CH<sub>2</sub>-CH= (N ) 
=CH-CH=CH-, (N ) =CH-CH<sub>2</sub>-CH= or (N ) 
-CH=CH-CH= compound ; which is statedin aforementioned 
(24) which is a { (N ) shows nitrogen atom of ring B } 

compound ; which is stated in aforementioned (24) which is a 
ringwhere (33) ring B has substituent on nitrogen atom 

(34) ring B , adjacent carbon atom being oxo group in 
nitrogen atom , compound ; whichis stated in aforementioned 
(24) which is a unsubstituted ring 

(35) X optionally substitutable C<sub>l- 4</sub>alkylene , 
-NR<sup>l</sup>-, -O- or -CO-NR<sup>l</sup>- 
compound ; which is stated in theaforementioned (24) which 
is a (R<sup>l</sup> shows same meaning as aforementioned 
(24) statement. ) 

compound ; which is stated in aforementioned (24) where 

(36) Ar<sup>l</sup> other than R is heteroaromatic group of 
optionally substitutable 5 or 6 members other than optionally 
substitutable phenyl group or R 

compound ; which is stated in aforementioned (24) where 

(37) Ar<sup>l</sup> is optionally substitutable phenyl group 
other than R 

(38) R -Y-Ar<sup>2</sup> compound ; which is stated in 
aforementioned (24)which is a (Y and Ar<sup>2</sup> show 
same meaning as aforementioned (24)statement. ) 

(39) Y bond , optionally substitutable C<sub>l- 
4</sub>alkylene , optionally substitutable C<sub>2- 
4</sub>alkenylene , -O-, -S-, ~0-CH<sub>2</sub>-, 
-CH<sub>2</sub>-0-, -S-CH<sub>2</sub>-, 
-CH<sub>2</sub>-S-, -CO-NR<sup>3</sup>-, 
-NR<sup>3</sup>-CO-, 
-SO<sub>2</sub>-NR<sup>3</sup>- or 
-NR<sup>3</sup>-SO<sub>2</sub>- compound ; which is 
stated in theaforementioned (24) which is a (R<sup>3</sup> 
shows hydrogen atom , optionally substitutable hydrocarbon 
group , optionally substitutable heterocyclic group or 
optionally substitutable acyl group . ) 

(40) Y -O- or -S- compound ; which is stated in 
theaforementioned (24) which is 

(41) Ar<sup>2</sup> optionally substitutable phenyl group 
or substituted phenyl group compound ; which is stated in 
aforementioned(24) which is a heteroaromatic group of 5 or 6 
members which are possible to be done 

compound ; which is stated in aforementioned (24) where 

(42) Ar<sup>2</sup> is optionally substitutable phenyl 
group , optionally substitutable pyridyl group , optionally 
substitutable thienyl group or optionally substitutable 

4-U:„-.~1..1 
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thiazolyl group 



(43)2,8-v^^;U-N-[2-(^x~^U5 1 ^-)^x^;L/]- (43) 2 and 8 -dimethyl -N- [2 - (phenylthio ) phenyl ] - 5, 6, 7 

5,6,7,8-xh^tKP L° 'J K[2,3-d]tf U5v>-5-75 and 8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine ;2- 

>;2->fJl/-N-[2-[(7i- JUTJU^— Jl/px- methyl -N- [2 - [ (phenyl sulfanyl ) phenyl ] pyrido [2 and 3 

;i/]t°'J K[2,3-d]t 0, J^ v>-5-7'^>;N-[3-(3-^P -d ] pyrimidine -5-amine ;N- [3 - (3 -chlorophenoxy ) phenyl ] 

P7xy+v)^x^;U]-2->5 1 ;U-5,6 J 7,8-xh^t: - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 

KntfU K[2,3-d]t°U^V>-5-7 r ^>;(-)-N-[3-(3- pyrimidine -5-amine ; (-) -N- [3 - (3 -chlorophenoxy ) 

^P P7i/^rV)7i- ;U]-2-y^;U-5,6,7,8-T-h phenyl ] - 2-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 

=?t KP tf U K[2 3 3-d]t°U5v>-5-75>;2-[5-[3- pyrimidine -5-amine ;2- [5 - [3 - (3 -chlorophenoxy ) anilino ] 

(3->7PP^xy+v)7- l J> f ]-2-y5 1 yU-6 5 7-vtK - 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 

P t°'J K[2,3-d]fc? »J5 $5>-8(5H)-^;U]-N-(2--t;U H ) -yl ] -N- (2 -moq^holino ethyl ) acetamide ;N- [3 - (3 

7tx'jyx^;U)7-trh75K;N-[3-(3-^PP^xy^ -chlorophenoxy ) phenyl ] -N- (2 -methyl -5, 6, 7, , 

vpx-yU]-N-(2-y^;U-5,6,7,8-T-h^tKPtf 'J 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) 

K[2,3-d]t 0, J^v>-5--r;b)7-tr h75K;3-[[4-[[5- acetamide ;3- [[4 - [[5 - [[3 - (3 -chlorophenoxy ) phenyl ] 

[[3-(3-^PO^iy+y)7xx;i,]75y].2-^f;i/ amino ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 

-5 3 6,7,8- J fh^tKPt t>l JK[2,3-d]t° , J£v>-8--f pyrimidine -8-yl ] methyl ] piperidine -1- yl ] methyl ] 

;U]*^U]fc? y>-l-<^]/f^]$if8;2- benzoic acid ;2- methyl -N- [3 - [ (5 -methyl -2- phenyl -1, 3- 

>^U-N-[3-[(5-^b-2-7x— 3-3*-**!/ oxazole -4- yl ) methoxy ] phenyl ] - 6, 7, 8 and 9 - 

~ ;U-4-*f ;U)^h+V]^x— ;U]-6 5 7,8 5 9-^h^tK [tetorahidoropirimidoazepin ] - 5 -amine ;6- (3 

P tf t: >-5-75>;6-(3-^P P7i/+ -chlorophenoxy ) - 1 - (2 -methyl -6, 7, 8, 9- 

v)-l-(2^^;U-6,7,8,9--Th5tKP tf [tetorahidoropirimidoazepin ] - 5 -yl ) - 1 and 3 -dihydro 

t°>-5-^JU)-l,3-vt RP^>X^£*>f--;U-2- benzimidazole -2- on ;or its salt or it regards prodrug ; etc. ] 



[0005] 




[lb 16] 



As ring A , formula 
[Chemical Formula 16 ] 
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[r a1 te&zt R^tftKZtumm*. /\py> 
m** «***ir^Tt«fc^«ft***» mm 

dCX*. R A1 tLXlt. H*£JrlTl*-rti«fcl*7^ 

R A2 fcLTIi, 7k*J^T, /\n?^m=i-. 

If 6*1$. 

SI A ■C**K*r«ft&h-avCtJ:l*tf'J55? 

«Mb**»©«tLr©rjBK«EtiaiiMt*# 



pyrimidine ring which is displayed with {sulfinyl group , 
where R<sup>AK/sup> and R<sup>A2</sup> are 
substituted hydrogen atom , halogen atom , optionally 
substitutable hydrocarbon group , optionally substitutable 
hydroxyl group , optionally substitutable thiol group , 
respectively sulfonyl group or optionally substitutable amino 
group which is substituted is shown. } is desirable. 

Here, optionally substitutable alkyl group , optionally 
substitutable amino group (Such as preferably , optionally 
substitutable alkyl group ) etc is desirable as 
R<sup>Al</sup>, can use methyl , amino (Such as 
preferably , methyl )etc desirably even among them. 

In addition, hydrogen atom , halogen atom , optionally 
substitutable hydrocarbon group , hydroxyl group , optionally 
substitutable thiol group , which is substituted sulfinyl group , 
whichis substituted sulfonyl group , optionally substitutable 
amino group (Such as preferably , hydrogen atom , optionally 
substitutable alkyl group ) etc which is substituted is desirable 
as R<sup>A2</sup>, can use hydrogen atom etc desirably 
even among them. 

As substituent of "optionally substitutable pyrimidine ring " 
which is shown with ring A you can list the for example 
fluorine , chlorine , bromine , iodine etc "halogen atom " as. 

In "optionally substitutable hydrocarbon group " as 
substituent of "optionally substitutable pyrimidine ring " 
which is shown with ring A the for example aliphatic chain 
type hydrocarbon group , alicyclic hydrocarbon group 
(nonaromatic ring hydrocarbon group ), you can list aryl 
group (aromatic hydrocarbon group ) etc "hydrocarbon group 
"as. 

As example of hydrocarbon group you can list aliphatic 
hydrocarbon group of for example alkyl group , alkenyl 
group , alkynyl group or other stright or branched chain 
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^JK n-^Pfc: 4V?U]tZ)), s n-^;U, -f V 
ZJf^K sec-^-»l/. tert-^Jk n-^>?;K •< 
VOW, ^'^^/K l-^^Ptf^n- 

3,3-5? J*^U?*;U, 3,3-i?> 
TJU^PtfJk 2-X^JI^5 1 ;k n ^TJK l-y 

^yU'N^yu. i-x*a^*s> ;u.n-*^;u, 
y- juHtf) c,. 10 7;u*;u* 
(»*L<I* C M 7;Mr^9)*A<*lf 

7A^jU*£LTIi, 0iJ^Iitf-;U, 7'J;U> 
^v^p^-;u, 2->^u7';;k \-z?w<-)\,^ 
2->^u-i-?n"<— i-^-r-;u,2-^x- 

/k 3-^x-;Us 2-X^;U-l-^ir-;U, 2-^U- 

2-^-;u.3->^;u-2-^-;u, i-^>-t- 
;k 2-^>^-;u s 3-^>-r-;u. 4-^>^_ju, 

4-^^U-3-^>x-;U, l-^*-tr-;U,2-^*-fe 

7;u+-;uS<tLrf*, ffiJ?t.iixT-;u. i-^p 
tf-;k 2-^Ptf-;K i-?7-;k 2--}=f-—)\,, 

>7->k 4-^>f-;k l-'N+i/— 2-^4f 

ftft***©«tLTorj|Baia«»b***j 
>r-;u*. *><7P7^*i?x^;uS^©iafDX 

cct% rv^pyju+;u»j^Lrii. miiv 

■i7P^Pt°;U, vS'P^JK *>$P"*>?JU, -> 

?p>s*->;k -V^P'V^k v?p*^k 
*s*juj-)\,%<d C3.9 v^P7vu*;mAW 

"Ox^-i-i'Jk 3-i/^n'«>f>-i-'f;k 2-v 
^PMHz^-i-'Ok 3-'>^p^4r-b>-i-<^. 
l-S/^P^^-l-'OU, i-^n^>f>-i-'f 
;k i-v^p^-tr>-i-'f^. i-->^p^-x>- 
\-4)\,m<» C3.9 v^P7;U>tr-;U*l|A<^lf t, 

Tv^PT^^vX-^Sj.tLTI*. 2,4- 
•>^P^04«5?x>.i.-f;u % 2,4-i/^P^^-y-v 

x>-i--f;u s 2,5-v^p^^-y-vx>-i--r;ni 

<© C 4 .« v^P7;U*S?xx;u*^j5<^|f £>*l 

-So 

{ b 7K * S <7> #J <h L T <d r 7 1 J - ; U * J <t L T 
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"aliphatic chain type hydrocarbon group " as. 

Here, you can list for example methyl , ethyl , n- propyl , 
isopropyl , n- butyl , isobutyl , s-butyl , t- butyl , n- pentyl , 
isopentyl , neopentyl , 1- methylpropyl , n- hexyl , isohexyl , 
1,1- dimethylbutyl , 2, 2- dimethylbutyl , 3, 3- 
dirnethylbutyl , 3, 3- dimethyl propyl , 2- ethyl butyl , 
nheptyl , 1- methyl heptyl , 1- ethylhexyl , n- octyl , 1- methyl 
heptyl , nonyl or other C<sub>l- 10</sub>alkyl group 
(preferably C<sub>l- 6</sub>alkyl etc) etc as alkyl group . 



As alkenyl group , you can list for example vinyl , allyl , 
isopropenyl , 2- methyl allyl , 1- propenyl , 2- methyl -1- 
propenyl , 1- butenyl , 2- butenyl , 3- butenyl , 2- ethyl -1- 
butenyl , 2- methyl -2- butenyl , 3- methyl -2- butenyl , 1- 
pentenyl , 2- pentenyl , 3- pentenyl , 4- pentenyl , 4- methyl 
-3- pentenyl , 1- hexenyl , 2- hexenyl , 3- hexenyl , 4- 
hexenyl , 5-hexenyl or other C<sub>2- 6</sub>alkenyl group 
etc. 

As alkynyl group , you can list for example ethinyl , 1 - 
propinyl , 2- propinyl , 1- butinyl , 2- butinyl , 3- butinyl , 1- 
pentinyl , 2- pentinyl , 3- pentinyl , 4- pentinyl , 1- hexinyl , 
2- hexinyl , 3- hexinyl , 4- hexinyl , 5-hexinyl or other 
C<sub>2- 6</sub>alkynyl group . 

As example of hydrocarbon group you can list for example 
cycloalkyl group , cycloalkenyl group , cycloalkadienyl basic 
or other saturated or unsaturated alicyclic hydrocarbon group 
"alicyclic hydrocarbon group " as. 

Here, you can list for example cyclopropyl , cyclobutyl , 
cyclopentyl , cyclohexyl , cycloheptyl , cyclooctyl , cyclo 
nonyl or other C<sub>3- 9</sub>cycloalkyl etc "cycloalkyl 
group " as. 

"cycloalkenyl group " As, you can list for example 2- 
cyclopentene -1- yl , 3- cyclopentene -1- yl , 2- cyclohexene 
-1- yl , 3- cyclohexene -1- yl , 1 - cyclobutene -1- yl , 1- 
cyclopentene -1- yl , 1- cyclohexene -1- yl , 1- cycloheptene 
-1- yl or other C<sub>3- 9</sub>cycloalkenyl group etc. 



"cycloalkadienyl basis" As, you can list for example 2, 4- 
cyclopentadiene -1- yl , 2, 4- cyclohexadiene -1- yl , 2, 
5-cyclohexadiene -1- yl or other C<sub>4- 
6</sub>cycloalkadienyl basis etc. 

As example of hydrocarbon group you can list monocyclic or 
condensed polycyclic aromatic hydrocarbon hydrogen group 
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"aryl group " as, the for example phenyl , naphthyl , anthryl , 
phenanthryl , acenaphthylenyl or other 
C<sub>6-14</sub>aryl group etc is desirable, phenyl , 1- 
naphthyl , 2- naphthyl or other C<sub>6-10</sub>aryl group 
etc especially is desirable evenamong them. 

In addition, as example of hydrocarbon group , 1 and 2 
-dihydro naphthyl , 1, 2, 3, 4- tetrahydro naphthyl , indenyl , 
dihydro benzo cyclo heptenyl , fluorenyl or other way, 
beforeyou can list alicyclic hydrocarbon group and same it is 
chosen from aromatic hydrocarbon group or asfor forks which 
are induced from condensation of basic (Basis of preferably 2 
kinds or more ) 2 - 3 itdiffers tricyclic hydrocarbon group etc 
which was inscribed. 

[0006] 

As substituent of "optionally substitutable pyrimidine ring " 
which is shown with ring A as substituent the"hydrocarbon 
group " in "optionally substitutable hydrocarbon group " has 
been allowed to have possessed, 

for example 

(i ) halogenation lower alkyl group , which is possible to be 
done 

lower (C<sub>l- 6</sub> ) alkoxy -lower (C<sub>l- 
6</sub> ) alkyl group , 

lower (C<sub>2- 6</sub> ) alkenyl oxy -lower (C<sub>l- 
6</sub> ) alkyl group , 

(ii ) halogen atom (Such as for example fluoro , chloro , 
bromo , iodo ), 

(iii ) lower alkylene dioxy group (Such as for example 
methylene dioxy , ethylene dioxy or other C<sub>l- 
3</sub>alkylene dioxy group ), 

(iv ) nitro group , 

(v ) cyano group , 
thio cyano group , 

(vi ) hydroxyl group , 
thiol group , 

oxo group , 
thioxo basis, 

(vii ) halogenation lower alkoxy group , which is possible to 
be done 

lower (C<sub>l- 6</sub> ) alkoxy -lower (C<sub>l- 
6</sub> ) alkoxy group , 

phenoxy -lower (C<sub>l- 6</sub> ) alkoxy group , 
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(viii ) lower cycloalkyl group (Such as for example 
cyclopropyl , cyclobutyl , cyclopentyl , cyclohexyl or other 
C<sub>3- 6</sub>cycloalkyl group ), 

C<sub>3- 6</sub>cycloalkyl oxy group , 

(ix ) halogenation lower alkyl thio group , which is possible to 
be done 

lower (C<sub>l- 6</sub> ) alkoxy -lower (C<sub>l- 
6</sub> ) alkyl thio group , 

lower (C<sub>l- 6</sub> ) alkoxy -carbonyl -lower 
(C<sub>l- 6</sub> ) alkyl thio group , 

carboxy -lower (C<sub>l- 6<sub> ) alkyl thio group , 

hydroxy -lower (C<sub>l- 6</sub> ) alkyl thio group , 

phenoxy -lower (C<sub>l- 6</sub> ) alkyl thio group , 

lower (C<sub>l- 6</sub> ) alkyl thio -lower (C<sub>l- 
6</sub> ) alkyl thio group , 

(x ) amino group , 

(xi ) mono lower alkyl amino group (Such as for example 
methylamino , ethylamino , propyl amino or other mono 
C<sub>l- 6</sub>alkyl amino group ), 

(xii ) di- lower alky] amino group (Such as for example 
dimethylamino , diethyl amino or other di- C<sub>l- 
6</sub>alkyl amino group ), 

(xiii ) Other than nitrogen atom of 1 nitrogen atom , 

1 to 3 heteroatom which is chosen from oxygen atom and 
sulfur atom child 5 to 7-member ring amino group whichit is 
possible to have possessed (for example pyrrolidino , 5-oxo 
-1- pyrrolidinyl , piperidino , piperazino , morpholino , 
thiomorpholino (sulfur atom may be done oxidation ), 
succinimide , 1- pyrazolyl , 5-oxo -1- pyrazolidinyl etc; and, 
said cyclic amino group , benzene ring condensing, mayform 
phthalimide etc, lower alkyl (Example and methyl , ethyl , 
propyl , isopropyl . butyl , t-butyl , pentyl , hexyl or other 
C<sub>l- 6</sub>alkyl etc), aralkyl (Example and benzyl , 
phenethyl or other C<sub>7-10</sub>aralkyl etc), aryl 
(Example and phenyl , 1- naphthyl , 2- naphthyl or other 
C<sub>6-10</sub>aryl etc), with the formyl , alkanoyl 
(Example and acetyl or other C<sub>2- 6</sub>alkanoyl etc) 
etc as substituent 1 or 2 to have possessed is possible), 

5 to 7-member ring amino carbonyl group (As for 
embodiment of 5 1o 7-member ring amino similarity to 
description above), 

5 to 7-member ring amino carbonyl -lower (C<sub>l- 
6</sub> ) alkyl group (As for embodiment of 5 to 7-member 
ring amino similarity to description above), 
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5 to 7-member ring amino -lower (C<sub>l- 6</sub> ) alkyl 
-carbonyl group (As for embodiment of 5 to 7-member ring 
amino similarity to description above), 

(xiv ) lower alkyl -carbonyl amino group (Such as for 
example acetylamino , propanoyl amino , butyryl amino or 
other C<sub>l- 6</sub>alkyl -carbonyl amino group ), 

lower (C<sub>l- 6</sub> ) alkoxy -lower (C<sub>l- 
6</sub> ) alkyl -carbonyl amino group , 

benzoyl amino group , 

naphthoyl amino group , 

(xv ) amino carbonyl oxy group , 

(xvi ) mono lower alkyl amino -carbonyl oxy group (Such as 
for example methylamino carbonyl oxy , ethylamino carbonyl 
oxy or other mono C<sub>l- 6</sub>alkyl amino -carbonyl 
oxy group ), 

lower (C<sub>l- 6</sub> ) alkoxy -amino group , 
hydroxy -amino group (-NH-OH ), 
lower (C<sub>l- 6</sub> ) alkoxy -imino group , 
hydroxy -imino group (=N- OH ), 

(xvii ) di- lower alkyl amino -carbonyl oxy group (Such as for 
example dimethylamino carbonyl oxy , diethyl amino 
carbonyl oxy or other di- C<sub>l- 6</sub>alkyl amino 
-carbonyl oxy group ), 

(xviii ) lower alkyl sulfonyl amino group (Such as for 
example methyl sulfonyl amino , ethyl sulfonyl amino , 
propyl sulfonyl amino or other C<sub>l- 6</sub>alkyl 
sulfonyl amino group ), 

(xix ) lower alkoxy -carbonyl group (Such as for example 
methoxycarbonyl , ethoxy carbonyl , propoxy carbonyl , 
isobutoxy carbonyl or other C<sub>l- 6</sub>alkoxy 
-carbonyl group ), 

C<sub>l- 6</sub>alkoxy -carbonyl -C<sub>l- 6</sub>alkyl 
group, 

(xx ) carboxyl group , 

carboxy -C<sub>l- 6</sub>alkyl group , 

(xxi ) formyl , 

lower alkyl -carbonyl group (Such as for example methyl 
carbonyl , ethyl carbonyl , butyl carbonyl or other C<sub>l- 
6</sub>alkyl -carbonyl group ), 

lower alkyl -carbonyl oxy group (Such as for example methyl 
carbonyl oxy , ethyl carbonyl oxy , butyl carbonyl oxy or 
other C<sub>l- 6</sub>alkyl -carbonyl oxy group ), 
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C<sub>l- 6</sub>alkoxy -C<sub>l- 6</sub>alkyl -carbonyl 
group , 

(xxii ) lower cycloalkyl -carbonyl (Such as for example 
cyclopropyl carbonyl , cyclobutyl carbonyl , cyclopentyl 
carbonyl , [shikurohekishirukaruboniru ] or other C<sub>3- 
6</sub>cycloalkyl -carbonyl group ), 

lower cycloalkyl -carbonyl oxy (Such as for example 
cyclopropyl carbonyl oxy , cyclobutyl carbonyl oxy , 
cyclopentyl carbonyl oxy , 

[shikurohekishirukaruboniruokishi ] or other C<sub>3- 
6</sub>cycloalkyl -carbonyl oxy group ), 

(xxiii ) carbamoyl group , 

carbamoyl oxy group , 

carbamoyl -C<sub>l- 6</sub>alkyl group , 

(xxiv ) mono lower alkyl -carbamoyl group (Such as for 
example methyl carbamoyl , ethyl carbamoyl , propyl 
carbamoyl , butyl carbamoyl or other mono C<sub>l- 
6</sub>alkyl -carbamoyl group ), 

mono lower alkyl -carbamoyl oxy group (Such as for example 
methyl carbamoyl oxy , ethyl carbamoyl oxy , propyl 
carbamoyl oxy , butyl carbamoyl oxy or other mono 
C<sub>l- 6</sub>alkyl -carbamoyl oxy group ), 

mono C<sub>l- 6</sub>alkyl -carbamoyl -C<sub>l- 
6</sub>alkyl group , 

(xxv ) di- lower alkyl -carbamoyl group (Such as for example 
diethyl carbamoyl , dibutyl carbamoyl or other di- C<sub>l- 
6</sub>alkyl -carbamoyl group ), 

di- lower alkyl -carbamoyl oxy group (Such as for example 
diethyl carbamoyl oxy , dibutyl carbamoyl oxy or other di- 
C<sub>l- 6</sub>alkyl -carbamoyl group oxy ), 

di- C<sub>l- 6</sub>alkyl -carbamoyl -C<sub>l- 
6</sub>alkyl group , 

(xxvi ) lower alkyl sulfonyl group (Such as for example 
methyl sulfonyl , ethyl sulfonyl , propyl sulfonyl or other 
C<sub>l- 6</sub>alkyl sulfonyl group ), 

(xxvii ) lower cycloalkyl sulfonyl (for example 
[shikuropenchirusuruhoniru ], such as 
[shikurohekishirusuruhoniru ] or other C<sub>3- 
6</sub>cycloalkyl sulfonyl ), 
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(xxviii ) phenyl group , 
(xxix ) naphthyl group , 

(xxx ) mono phenyl -lower alkyl group (Such as for example 
benzyl , phenylethyl or other mono phenyl -C<sub>l- 
6</sub>alkyl group ), 

mono phenyl -lower alkyloxy group (Such as for example 
benzyloxy or other mono phenyl -C<sub>l- 6</sub>alkyloxy 
group ), 

mono phenyl -lower (C<sub>l- 6</sub> ) alkyl oxy -lower 
(C<sub>l- 6</sub> ) alkyl group , 

phenyl -lower alkenyl group (Such as for example phenyl 
-C<sub>2- 6</sub>alkenyl group ), 

phenyl -lower (C<sub>l- 6</sub> ) alkyl oxycarbonyl , 

phenyl -C<sub>l- 6</sub>alkyl -carbonyl group , 

phenyl -C<sub>2- 6</sub>alkenyl -carbonyl group , 

(xxxi ) diphenyl -lower alkyl group (Such as for example 
diphenylmethyl , biphenyl ethyl or other diphenyl -C<sub>l- 
6</sub>alkyl group ), 

diphenyl -lower alkyloxy group (Such as for example 
diphenylmethyl oxy or other diphenyl -C<sub>l- 
6</sub>alkyloxy group ), 

diphenyl -lower (C<sub>l- 6</sub> ) alkyl oxy -lower 
(C<sub>l- 6</sub> ) alkyl group , 

(xxxii ) mono phenyl -lower alkyl -carbonyl oxy group (Such 
as for example phenylmethyl carbonyl oxy , phenylethyl 
carbonyl oxy or other mono phenyl -C<sub>l- 6</sub>alkyl 
-carbonyl oxy group ), 

(xxxiii ) diphenyl -lower alkyl -carbonyl oxy group (Such as 
for example diphenylmethyl carbonyl oxy , biphenyl ethyl 
carbonyl oxy or other diphenyl -C<sub>l- 6</sub>alkyl 
-carbonyl oxy group ), 

(xxxiv ) phenoxy group , 
phenylthio group , 

phenoxy -C<sub>l- 6</sub>alkyl group , 
phenylthio -C<sub>l- 6</sub>alkyl group , 

(xxxv ) mono phenyl -lower alkyl -carbonyl group (Such as 
for example phenylmethyl carbonyl , phenylethyl carbonyl or 
other mono phenyl -C<sub>l- 6</sub>alkyl -carbonyl 
group ), 

(xxxvi ) diphenyl -lower alkyl -carbonyl group (Such as for 
example diphenylmethyl carbonyl , biphenyl ethyl carbonyl or 
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other diphenyl -C<sub>l- 6</sub>alkyl -carbonyl group ), 

(xxxvii ) benzoyl group , 
benzoyl oxy group , 

benzoyl -C<sub>l- 6</sub>alkyl group , 
benzoyl -C<sub>l- 6</sub>alkoxy group , 
di- benzoyl -C<sub>l- 6</sub>alkyl group , 
di- benzoyl -C<sub>l- 6</sub>alkoxy group , 

(xxxviii ) phenoxy carbonyl group , 

(xxxix ) (mono or di ) phenyl -lower alkyl -carbamoyl group 
(Such as for example benzyl carbamoyl , phenethyl 
carbamoyl , dibenzyl carbamoyl , di phenethyl carbamoyl , 
biphenyl propyl -carbamoyl or other (mono or di ) phenyl 
-C<sub>l- 6</sub>alkyl -carbamoyl group ), 

N- (phenyl -lower alkyl ) -N- (lower alkyl ) -carbamoyl group 
(for example N- benzyl -N- methyl -carbamoyl , N- phenethyl 
-N- methyl -carbamoyl or other N- (phenyl -C<sub>l- 
6</sub>alkyl ) -N- (C<sub>l- 6</sub>alkyl ) such as 
-carbamoyl group ), 

(mono or di ) phenyl -lower alkenyl -carbamoyl group (Such 
as for example [fu ] (mono or di ) phenyl -C<sub>2- 
6</sub>alkenyl -carbamoyl group ), 

amino -C<sub>l- 6</sub>alkyl -carbamoyl group , 

mono C<sub>l- 6</sub>alkyl amino -C<sub>l- 6</sub>alkyl 
-carbamoyl group , 

di- C<sub>l- 6</sub>alkyl amino -C<sub>l- 6</sub>alkyl 
-carbamoyl group , 

(xxxx ) phenyl carbamoyl group , 

naphthyl carbamoyl group , 

tetrahydro naphthyl carbamoyl group , 

(xxxxi ) phenyl -lower alkyl -carbonyl amino group (Such as 
for example phenyl -methyl carbonyl amino , phenyl -ethyl 
carbonyl amino or other phenyl -C<sub>l- 6</sub>alkyl 
-carbonyl amino ). 

biphenyl -lower alkyl -carbonyl amino group (Such as for 
example biphenyl -methyl carbonyl amino , biphenyl -ethyl 
carbonyl amino or other biphenyl -C<sub>l- 6</sub>alkyl 
-carbonyl amino ), 

(xxxxii ) phenyl -lower alkyl amino (Such as for example 
phenyl -methylamino , phenyl -ethylamino or other phenyl 
-C<sub>l- 6</sub>alkyl amino ), 



Page 34 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



2003-11-11 



:7x^;U-C,*7^*;U75AC^7;U*JU. 



?xx;U7£A 

(xxxxiii)7x-;u-ia^7;u*;ux;i//+x-;u» 
x^;ux;u^;u^if cd^x- ;u-c,_ 6 7;u*;u 

^x-;UX;U/+N-JU^g^T;i/^rJUS(^J^(i\ 
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^x-;L/^;u^-fx;uS v 

(xxxxv)7x-;u-iStR7^u^;ux;u7-f— 
(ffjTlii, 7xx.;u->5 1 ^x;u^>r-;u, ?x- 
-x^uxju^xjufcif cd^x- ;u-d. 6 7;u* 

(xxxxvipx-;U-ffi«7;U*;UX;U*-;U75 

7x— ju-**;ux;u*=ju75A 
7x-;u-x5 1 ;ux;u7^->iu7sy^if<D37x-;u 

-C,_ 6 7;U^r^X^x;U75y^ct<!:). 
(xxxxviipx:xjU7jt,7fc— ;U7S/tt* 

(xxxxviii) C M T)l>*)ls-±)\s7£-)l>. 

*jM?:i;u-c M 7JU*;k 

*jb7|t— JU75A 

c M 7;u^u>7^y. 

r«*j»asj(ff!L it a Tfsa?*i*ra«aF*i-cL^ 

(xxxxix) fi«(C M )7;U*b>*^LT|g^LT 

(flL II A T^£ft*rB&£ftTl*T£cfcl*t 0 'J 
5S?>«Jfl)«lft»i:Lra)r«»**iTl^Tt 
«fel^+-;U*jtH«ftt0)«Ci:)j3cJ:l/(xxxx 



phenyl -C<sub>l- 6</sub>alkyl amino -C<sub>l- 
6</sub>alkyl , 

phenylamino , 

(xxxxiii ) phenyl -lower alkyl sulfonyl group (Such as for 
example phenyl -methyl sulfonyl , phenyl -ethyl sulfonyl or 
other phenyl -C<sub>l- 6</sub>alkyl sulfonyl group ), 

phenyl sulfonyl -lower alkyl group (Such as for example 
phenyl sulfonyl -methyl , phenyl sulfonyl -ethyl or other 
phenyl sulfonyl -C<sub>l- 6</sub>alkyl group ), 

(xxxxiv ) phenyl sulfonyl group , 
phenyl sulfinyl group , 

(xxxxv ) phenyl -lower alkyl sulfinyl group (Such as for 
example phenyl -methyl sulfinyl , phenyl -ethyl sulfinyl or 
other phenyl -C<sub>l- 6</sub>alkyl sulfinyl group ), 

(xxxxvi ) phenyl -lower alkyl sulfonyl amino group (Such as 
for example phenyl -methyl sulfonyl amino , phenyl -ethyl 
sulfonyl amino or other phenyl -C<sub>l- 6</sub>alkyl 
sulfonyl amino group ), 

(xxxxvii ) phenyl sulfonyl amino group , 

(xxxxviii ) C<sub>l- 4</sub>alkyl -carbonyl , 

carbonyl -C<sub>l- 4</sub>alkyI , 

carbonyl , 

carbonyl oxy , 

carbonyl amino , 

carbamoyl , 

C<sub>l- 4</sub>alkylene amino , 
C<sub>l- 4</sub>alkylene oxy , 
C<sub>l- 4</sub>alkylene thio , 

Through C<sub>l- 4</sub>alkylene etc, it is possible to have 
connected, "heterocyclic group " (In "optionally substitutable 
heterocyclic group " such as example and as substituent of 
"optionally substitutable pyrimidine ring " which is 
shownwith ring A "heterocyclic group " with similar ones; 
such as heterocyclic group of preferably , pyridyl , thienyl , 
furil , tetrahydrofuryl or other 5 or 6 members ), 

Through (xxxxix ) lower (C<sub>l- 4</sub> ) alkylene , it is 
possible to have connected, "optionally substitutable thiol 
group " (As substituent of "optionally substitutable pyrimidine 
ring " which is shown with example and ring A "optionally 
substitutable thiol group "with such as similar ones )and 
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through (xxxxx ) lower (C<sub>l- 4</sub> ) alkylene , it is 
possible to have connected/'optionally substitutable hydroxyl 
group " (As substituerit of "optionally substitutable pyrimidine 
ring " which is shown with example and ring A "optionally 
substitutable hydroxyl group "with such as similar ones ) 

[said (vii ) phenoxy -lower (C<sub>l- 6</sub> ) alkoxy 
group , (ix ) phenoxy -lower (C<sub>l- 6</sub> ) alkyl thio 
group , (xxviii ) phenyl group , (xxix ) naphthyl group , (xxx ) 
mono phenyl -lower alkyl group , mono phenyl -lower 
alkyloxy group , mono phenyl -lower (C<sub>l- 6</sub> ) 
alkyl oxy -lower (C<sub>l- 6</sub> ) alkyl group , phenyl 
-lower alkenyl group , phenyl -lower (C<sub>l- 6</sub> ) 
alkyl oxycarbonyl , phenyl -C<sub>l- 6</sub>alkyl -carbonyl 
group , phenyl -C<sub>2- 6</sub>alkenyl -carbonyl group , 
(xxxi ) diphenyl -lower alkyl group , diphenyl -lower alkyloxy 
group , diphenyl -lower (C<sub>l- 6</sub> ) alkyl oxy 
-lower (C<sub>l- 6</sub> ) alkyl group , (xxxii ) mono 
phenyl -lower alkyl -carbonyl oxy group , (xxxiii ) diphenyl 
-lower alkyl -carbonyl oxy group , (xxxiv ) phenoxy group , 
phenylthio group , phenoxy -C<sub>l- 6</sub>alkyl group , 
phenylthio -C<sub>l- 6</sub>alkyl group , (xxxv ) mono 
phenyl -lower alkyl -carbonyl group , (xxxvi ) diphenyl 
-lower alkyl -carbonyl group , (xxxvii ) benzoyl group , 
benzoyl oxy group , benzoyl -C<sub>l- 6</sub>alkyl group , 
benzoyl -C<sub>l- 6</sub>alkoxy group , di- benzoyl 
-C<sub>l- 6</sub>alkyl group , di- benzoyl -C<sub>l- 
6</sub>alkoxy group , (xxxviii ) phenoxy carbonyl group , 
(xxxix ) (mono or di ) phenyl -lower alkyl -carbamoyl group , 
N- (phenyl -lower alkyl )-N- (lower alkyl ) -carbamoyl 
group , (mono or di ) phenyl -lower alkenyl -carbamoyl 
group , (mono or di ) phenyl -lower alkyl -carbamoyl group , 
(xxxx ) phenyl carbamoyl group , naphthyl carbamoyl group , 
tetrahydro naphthyl carbamoyl group , (xxxxi ) phenyl -lower 
alkyl -carbonyl amino group , biphenyl -lower alkyl -carbonyl 
amino group , (xxxxii ) phenyl -lower alkyl amino , phenyl 
-C<sub>l- 6</sub>alkyl amino -C<sub>l- 6</sub>alkyl , 
phenylamino , (xxxxiii ) phenyl -lower alkyl sulfonyl group , 
phenyl sulfonyl -lower alkyl group , (xxxxiv ) phenyl sulfonyl 
group , phenyl sulimyl group , (xxxxv ) phenyl -lower alkyl 
sulfinyl group , (xxxxvi ) phenyl -lower alkyl sulfonyl amino 
group , (xxxxvi i ) phenyl sulfonyl amino group and 
(xxxxviii ) heterocyclic group , furthermore, lower alkyl which 
for example halogenation is possible to be done (Such as for 
example methyl , ethyl , propyl , isopropyl , butyl , s-butyl , t- 
butyl , pentyl , hexyl or other C<sub>l- 6</sub>alkyl ), the 
lower alkoxy which halogenation is possible to be done (Such 
as for example methoxy , ethoxy , propoxy , isopropoxy , n- 
butoxy , isobutoxy , s -butoxy , t- butoxy or other C<sub>l- 
6</sub>alkoxy ), halogen atom (Such as for example fluoro , 
chloro , bromo , iodo ), the hydroxy , benzyloxy , amino , 
mono lower alkyl amino (Such as for example methylamino , 
ethylamino , propyl amino or other mono C<sub>l- 
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6</sub>alkyl amino ), di- lower alkyl amino (Such as for 
example dimethylamino , diethyl amino or other di- C<sub>l- 
6</sub>alkyl amino ), lower alkyl -carbonyl which nitro , 
halogenation is possible to bedone (Such as for example 
methyl carbonyl , ethyl carbonyl , butyl carbonyl or other 
C<sub>l- 6</sub>alkyl -carbonyl ), optionally substituted 
ring of 1 to 4 which is chosen from benzoyl , phenyl etc 
aregood. ] 



Such as is listed. 

In addition, for example respectively, through C<sub>l- 
4</sub>alkyl -carbonyl , carbonyl -C<sub>l- 4</sub>alkyl , 
carbonyl , carbonyl oxy , carbonyl amino , carbamoyl , 
C<sub>l- 4</sub>alkylene amino , C<sub>l- 
4</sub>alkylene oxy , C<sub>l- 4</sub>alkylene thio , 
C<sub>l- 4</sub>alkylene etc, as the substituent of 
"optionally substitutable pyrimidine ring " which is shown 
with ring A as substituent "hydrocarbon group " in "optionally 
substitutable hydrocarbon group " has been allowed to have 
possessed, it is possible to haveconnected, optionally 
substitutable carbamoyl group (Example, - is displayed with 
(C=0 ) NR<sup>x'</sup>R<sup>y'</sup> [R<sup>x*</sup> 
and R<sup>y'</sup> show respective identical or different , 
hydrogen atom , optionally substitutable hydrocarbon group 
or optionally substitutable heterocyclic group , or the 
R<sup>x'</sup> and R<sup>y'</sup> with nitrogen atom 
which it connects mutually and isadjacent may form 
optionally substituted ring good nitrogen-containing 
heterocyclic group . ] such as group which ), optionally 
substitutable sulfamoyl group (Example, - is displayed with 
(SO<sub>2</sub> ) NR<sup>x'</sup>R<sup>y</sup> 
[R<sup>x'</sup> and R<sup>y'</sup> show respective 
identical or different , hydrogen atom , optionally 
substitutable hydrocarbon group or optionally substitutable 
heterocyclic group , or the R<sup>x'</sup> and 
R<sup>y'</sup> with nitrogen atom which it connects 
mutually and isadjacent may form optionally substituted ring 
good nitrogen-containing heterocyclic group . ] such as group 
which ), it is good even with optionally substitutable amino 
group (Example, -NR<sup>a'</sup>R<sup>b'</sup> is 
displayed with [R<sup>a'</sup> and R<sup>b'</sup> show 
respective identical or different , hydrogen atom or optionally 
substitutable hydrocarbon group , or the R<sup>a'</sup> and 
R<sup>b'</sup> with nitrogen atom which it connects 
mutually and isadjacent may form optionally substituted ring 
good nitrogen-containing heterocyclic group . ] such as group 
which ) etc. 
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In aforementioned Foimula, it is shown "optionally 
substitutable hydrocarbon group " and in "optionally 
substitutable heterocyclic group " with the R<sup>x'</sup> 
and R<sup>y'</sup>, before as substituent of "optionally 
substitutable pyrimidine ring " which is shown with ring A 
which was inscribed ''hydrocarbon group " and "heterocyclic 
group " as, "optionally substitutable hydrocarbon group " and 
in "optionally substitutable heterocyclic group ", 
"hydrocarbon group " and "heterocyclic group " with you can 
list similar ones. 

It is shown "optionally substitutable hydrocarbon group " and 
in "optionally substitutable heterocyclic group " with 
R<sup>x'</sup> and R<sup>y'</sup>, it wasillustrated as 
substituent of "optionally substitutable pyrimidine ring " 
which is shown with for example ring A asthis substituent , 
(i ) - you can list substituent etc of (xxxxviii ) as substituent 
the "hydrocarbon group " to which "hydrocarbon group " and 
"heterocyclic group " optionally substituted ring is good to 
substitutable desired position , in "optionally substitutable 
hydrocarbon group "has been allowed to have possessed. 

In addition, R<sup>x'</sup> and R<sup>y , </sup> connecting 
mutually, with the nitrogen atom which is adjacent 
"optionally substituted ring good nitrogen-containing 
heterocyclic group M which is formed in, heteroatom 
whichother than nitrogen atom of for example 1 is chosen 
from nitrogen atom , oxygen atom and sulfur atom child 
"nitrogen-containing heterocyclic group "as, 5 to 7-member 
ring amino group (benzene ring it is possible to condense for 
example pyrrolidine) , piperidino , piperazino , morpholino , 
thiomorpholino (sulfur atom may be done oxidation ), such 
as; and, the said cyclic amino group ) etc which 1 to 3 it is 
possible to have possessed canlist, as substituent said 
"nitrogen-containing heterocyclic group " has been allowed to 
have possessed, It was illustrated (i ) - you can list similar 
ones to substituent etc of(xxxxviii ) etc, as substituent 
"hydrocarbon group " in "optionally substitutable 
hydrocarbon group " has been allowed to havepossessed as 
substituent of "optionally substitutable pyrimidine ring " 
which is shown with for example ring A , but,lower alkyl 
(Example and methyl , ethyl , propyl , isopropyl , butyl , 
t-butyl , pentyl , hexyl or other C<sub>l- 6</sub>alkyl etc), 
aralkyl (Example and benzyl , phenethyl or other 
C<sub>7-10</sub>aralkyl etc), aryl (Example and phenyl , 1- 
naphthyl , 2- naphthyl or other C<sub>6-10</sub>aryl etc), it 
can use formyl , alkanoyl (Example and acetyl or other 
C<sub>2- 6</sub>alkanoyl etc) etcdesirably even among 
them. 

In aforementioned Formula, in "optionally substitutable 
hydrocarbon group " which is shown with R<sup>a'</sup> 
and R<sup>b'</sup>, in "optionally substitutable hydrocarbon 
group " before as substituent of "optionally substitutable 
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pyrimidine ring " which is shownwith ring A which was 
inscribed "hydrocarbon group " as, "hydrocarbon group " with 
you can list similarones. 

It was illustrated as substituent of "optionally substitutable 
pyrimidine ring " which is shown with the for example ring A 
as this substituent , (i ) - you can list substituent etc of 
(xxxxviii ) as the substituent "hydrocarbon group " to which 
"hydrocarbon group " in "optionally substitutable 
hydrocarbon group " which is shown with R<sup>a'</sup> 
and R<sup>b'</sup> optionally substituted ring is good to 
substitutable desired position , in "optionally substitutable 
hydrocarbon group " has beenallowed to have possessed. 

In addition, R<sup>a'</sup> and R<sup>b'</sup> connecting 
mutually, with the nitrogen atom which is adjacent 
"optionally substituted ring good nitrogen-containing 
heterocyclic group " which is formed in, heteroatom 
whichother than nitrogen atom of for example 1 is chosen 
from nitrogen atom , oxygen atom and sulfur atom child 
"nitrogen-containing heterocyclic group "as, 5 to 7-member 
ring amino group (benzene ring it is possible to condense for 
example pyrrolidino , piperidino , piperazino , morpholino , 
thiomorpholino (sulfur atom may be done oxidation ), such 
as; and, the said cyclic amino group ) etc which 1 to 3 it is 
possible to have possessed canlist, as substituent said 
"nitrogen-containing heterocyclic group " has been allowed to 
have possessed, It was illustrated (i ) - you can list similar 
ones to substituent etc of(xxxxviii ) etc, as substituent 
"hydrocarbon group " in "optionally substitutable 
hydrocarbon group " has been allowed to havepossessed as 
substituent of "optionally substitutable pyrimidine ring " 
which is shown with for example ring A , but,lower alkyl 
(Example and methyl , ethyl , propyl , isopropyl , butyl , 
t-butyl , pentyl , hexyl or other C<sub>l- 6</sub>alkyl etc), 
aralkyl (Example and benzyl , phenethyl or other 
C<sub>7-10</sub>aralkyl etc), aryl (Example and phenyl , 1- 
naphthyl , 2- naphthyl or other C<sub>6-lCK/sub>aryl etc), it 
can use formyl , alkanoyl (Example and acetyl or other 
C<sub>2- 6</sub>alkanoyl etc) etcdesirably even among 
them. 

methyl , ethyl or other C<sub>l- 6</sub>alkyl etc is desirable 
on "optionally substitutable pyrimidine ring " which is shown 
with ring A "hydrocarbon group "as, especially can use 
hydroxyl group etc desirably as substituent . 

[0007] 

Description above "halogenation lower alkyl group which is 
possible to be done" as, you can list lower alkyl group (Such 
as for example methyl , ethyl , propyl , isopropyl , butyl , 
s-butyl , t- butyl , pentyl , hexyl or other C<sub>l- 
6</sub>alkyl group ) etc for example lto 5 hasbeen allowed 
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to have possessed halogen atom (Such as for example fluoro , 
chloro , bromo , iodo ), you can list methyl , chloromethyl , 
difluoromethyl , trichioromethyl , trifluoromethyl , ethyl , 2- 
bromoethyl , 2, 2, 2- trifluoroethyl , propyl , 3, 3, 3- 
trifluoropropyl group , isopropyl , butyl , 4, 4, 4- trifluoro 
butyl , isobutyl , s-butyl , t- butyl , pentyl , isopentyl , 
neopentyl , 5, 5, 5-trifluoro pentyl , hexyl , 6, 6, 6-trifluoro 
hexyl etc as embodiment . 



Description above "halogenation lower alkoxy group which is 
possible to be done" as, you can list lower alkoxy group (Such 
as for example methoxy , ethoxy , propoxy , isopropoxy , n- 
butoxy , isobutoxy , s -butoxy , t- butoxy or other C<sub>l- 
6</sub>alkoxy group ) etc for example lto 5 hasbeen allowed 
to have possessed halogen atom (Such as for example fluoro , 
chloro , bromo , iodo ), you can list for example methoxy , 
difluoro methoxy , trifluoromethoxy , ethoxy , 2, 2, 2- 
trifluoro ethoxy , n- propoxy , isopropoxy , n- butoxy , 4, 4, 4- 
trifluoro butoxy , isobutoxy , s -butoxy , pentyloxy , hexyloxy 
etc as embodiment . 



Description above "halogenation lower alkyl thio group which 
is possible to be done" as, you can list lower alkyl thio group 
(Such as for example methylthio , ethyl thio , n- propyl thio , 
isopropyl thio , n- butyl thio , isobutyl thio , s-butyl thio , t- 
butyl thio or other C<sub>l- 6</sub>alkyl thio group ) etc for 
example lto 5 hasbeen allowed to have possessed halogen 
atom (Such as for example fluoro , chloro , bromo , iodo ), 
you can list methylthio , difluoromethyl thio , trifluoromethyl 
thio , ethyl thio , n- propyl thio , isopropyl thio , n- butyl thio , 
4, 4, 4- trifluoro butyl thio , isobutyl thio , s-butyl thio , t- 
butyl thio , pentyl thio , hexylthio etc as embodiment . 



[0008] 

In "optionally substitutable heterocyclic group " as substituent 
of "optionally substitutable pyrimidine ring " which is shown 
with ring A the at least one (preferably 1 to 4 , furthermore 
preferably 1 or 2 ) is included nonaromatic heterocyclic group 
(aliphatic heterocyclic group ) etc of heteroaromatic group , 
saturated or unsaturated which can list the heteroatom 1 
through 3 kind (preferably 1 or 2 kinds ) which is chosen from 
oxygen atom , sulfur atom and nitrogen atom etc the 
configuration is done atom which (ring atom ) as for example 
ring system "heterocyclic group " as. 

"heteroaromatic group " As, aromatic monocyclic 
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heterocyclic group , and for example benzofuranyl , 
isobenzofuranyl , benzo [b ] thienyl , indolyl , iso indolyl , 
lH-indazolyl , benz indazolyl , benzo oxazolyl ,1,2- benzo 
isooxazolyl , benzo thiazolyl , benzo pyranyl ,1,2- benzo 
isothiazolyl , lH-benzotriazolyl , quinolyl , isoquinolyl , 
cinnolinyl , quinazolinyl , quinoxalinyl , phthalazinyl , 
naphthyridinyl , purinyl , bute jp9 dinyl , carbozolyl , ;al of 
for example furil , thienyl , pyrrolyl , oxazolyl , isooxazolyl , 
thiazolyl , isothiazolyl , imidazolyl , pyrazolyl , 1, 2, 3- 
oxadiazolyl , 1, 2, 4- oxadiazolyl , 1, 3, 4- oxadiazolyl , 
furazanyl , 1, 2, 3- thiadiazolyl , 1, 2, 4- thiadiazolyl , 1,3,4- 
thiadiazolyl , 1, 2, 3- triazolyl , 1, 2, 4- triazolyl , tetrazolyl , 
pyridyl , pyridazinyl , pyrimidinyl , pyrazinyl , triazinyl or 
other 5 or 6 members -carbolinyl , the;be-carbolinyl , the;ga 
-carbolinyl , acridinyl , phenoxazinyl , phenothiazinyl , 
phenazinyl , phenoxathiinyl , thianthrenyl , phenatrizinyl , 
[fenatororiniru ], you can list aromatic condensed heterocyclic 
group (aromatic monocyclic heterocyclic group of 5 or 6 
members which before preferably , were inscribed benzene 
ring and heterocycle or before is condensed same of aromatic 
monocyclic heterocyclic group of 5 or 6 members which were 
inscribed or aromatic monocyclic heterocyclic group of 5 or 6 
members which before heterocycle , more preferably which 
heterocycle 2 which differs is condensed were inscribed 
benzene ring heterocycle which is condensed) etc of 
indolidinyl , pyrrolo {1 and 2 -b } pyridazinyl , pyrazolo {1 
and 5 -a } pyridyl , imidazo { 1 and 2 -a } pyridyl , imidazo { 1 
and 5 -a } pyridyl , imidazo { 1 and 2 -b } pyridazinyl , 
imidazo { 1 and 2 -a } pyrimidinyl , 1 , 2, 4- triazolo {4 and 3 
-a } pyridyl , 1, 2, 4- triazolo {4 and 3 -b } pyridazinyl or 
other 8-16 member (preferably 8-12 members ). 



"nonaromatic heterocyclic group " As, for example oxiranyl , 
azetidinyl , oxetanyl , thietanyl , pyrrolidinyl , 
tetrahydrofuryl , thiolanyl , bipyridyl , tetrahydropyranyl , 
morpholinyl , thiomorpholinyl (sulfur atom may be done 
oxidation ), nonaromatic heterocyclic group (aliphatic 
heterocyclic group ) etc of saturated or unsaturated 
(preferably saturated ) of piperazinyl or other 3~8-member 
(preferably 5~6-member ),or 1,2,3 and 4 -tetrahydro 
quinolyl , 1, 2, 3, 4- tetrahydroisoquinolyl jp9 jpl 1 or other 
way before nonaromatic heterocyclic group etc which 
saturated is done you can list double bond of one part or all of 
aromatic monocyclic heterocyclic group or aromatic 
condensed heterocyclic group which was inscribed. 

As substituent of "optionally substitutable pyrimidine ring " 
which is shown with for example ring A as substituent 
of 'optionally substitutable pyrimidine ring " which is shown 
with ring A as substituent "heterocyclic group " in "optionally 
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substitutable heterocyclic group " hasbeen allowed to have 
possessed, you can list those etc which aresimilar to 
substituent "hydrocarbon group " in "optionally substitutable 
hydrocarbon group " has been allowed to havepossessed. 

[0009] 

As substituent of "optionally substitutable pyrimidine ring " 
which is shown with ring A for example system - 
(C=0 )-R<sup>x</sup>, - (C=0 ) 

NR<sup>x</sup>R<sup>y</sup>, - (C=S ) R<sup>x</sup>, 
- (C=S ) NR<sup>x</sup>R<sup>y</sup>, 
-SO-R<sup>x</sup> : , -SO<sub>2</sub>-R<sup>x</sup>, 
-SO<sub>2</sub>-NR<sup>x</sup>R<sup>y</sup>, - 
(C=0 ) 0-R<sup>x</sup> or - you can list the group 
{preferably , system - (C=0 ) -R<sup>x</sup>, - (C=0 ) 
NR<sup>x</sup>R<sup>y</sup>, 
-SO<sub>2</sub>-R<sup>x</sup>, 
-SO<sub>2</sub>-NR<sup>x</sup>R<sup>y</sup>, - 
(C=0 ) (OO ) 0-R<sup>x</sup> or - is displayedwith 
(C=0 ) OR<sup>x</sup>; furthermore preferably , system - 
(C=0 ) is displayed with-R<sup>x</sup> such as group 
which such as group which } etc which is displayed with 
(C=S ) 0-R<sup>x</sup> [R<sup>x</sup> and 
R<sup>y</sup> show respective identical or different , 
hydrogen atom , optionally substitutable hydrocarbon group 
or optionally substitutable heterocyclic group , or the 
R<sup>x</sup> and R<sup>y</sup> with nitrogen atom 
which it connects mutually and isadjacent may form 
optionally substituted ring good nitrogen-containing 
heterocyclic group . ] "optionally substitutable acyl group " 
as. 

In aforementioned Formula, it is shown with R<sup>x</sup> 
and R<sup>y</sup>,before as substituent of "optionally 
substitutable pyrimidine ring " which is shown with ring A 
which wasinscribed "optionally substitutable hydrocarbon 
group 11 and "optionally substitutable heterocyclic group " as, 
"optionally substitutable hydrocarbon group " and "optionally 
substitutable heterocyclic group " with you can list similar 
ones. 

In addition, R<sup>x</sup> and R<sup>y</sup> connecting 
mutually, with the nitrogen atom which is adjacent 
"optionally substituted ring good nitrogen-containing 
heterocyclic group " which is formed in, heteroatom 
whichother than nitrogen atom of for example 1 is chosen 
from nitrogen atom , oxygen atom and sulfur atom child 
"nitrogen-containing heterocyclic group "as, 5 to 7-member 
ring amino group (benzene ring it is possible to condense for 
example pyrrolidino , piperidino , piperazino , morpholino , 
thiomorpholino (sulfur atom may be done oxidation ), such 
as; and, the said cyclic amino group ) etc which 1 to 3 it is 
possible to have possessed canlist, as substituent said 
"nitrogen-containing heterocyclic group " has been allowed to 
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have possessed, As substituent of "optionally substitutable 
pyrimidine ring " which is shown with for example ring A 
you can listthose etc which, are similar to substituent 
"hydrocarbon group " in "optionally substitutable 
hydrocarbon group " has beenallowed to have possessed, but, 
lower alkyl (Example and methyl , ethyl , propyl , isopropyl , 
butyl , t-butyl , pentyl , hexyl or other C<sub>l- 6</sub>alkyl 
etc), aralkyl (Example and benzyl , phenethyl or other 
C<sub>7-10</sub>aralkyl etc), aryl (Example and phenyl , 1- 
naphthyl , 2- naphthyl or other C<sub>6-10</sub>aryl etc), it 
can use formyl , alkanoyl (Example and acetyl or other 
C<sub>2- 6</sub>alkanoyl etc) etc desirably even among 
them. 

[0010] 

As substituent of "optionally substitutable pyrimidine ring " 
which is shown with ring A for example 
system-NR<sup>a</sup>R<sup>b</sup> you can list group 
etc which is displayed with [R<sup>a<7sup> and 
R<sup>b</sup> show respective identical or different , 
hydrogen atom , optionally substitutable hydrocarbon group , 
optionally substitutable heterocyclic group or optionally 
substitutable acyl group , or the R<sup>a</sup> and 
R<sup>b</sup> with nitrogen atom which it connects 
mutually and isadjacent may form optionally substituted ring 
good nitrogen-containing heterocyclic group . ] "optionally 
substitutable amino group "as. 

In aforementioned Formula, it is shown with R<sup>a</sup> 
and R<sup>b</sup>,as substituent of "optionally substitutable 
pyrimidine ring " which is shown with ring A which 
wasinscribed "optionally substitutable hydrocarbon group ", 
"optionally substitutable heterocyclic group " and "optionally 
substitutable acyl group " as, before "optionally substitutable 
hydrocarbon group ", "optionally substitutable heterocyclic 
group " and "optionally substitutable acyl group " with you 
can listsimilar ones. 

In addition, R<sup>a</sup> and R<sup>b</sup> connecting 
mutually, with the nitrogen atom which is adjacent 
"optionally substituted ring good nitrogen-containing 
heterocyclic group " which is formed in, heteroatom 
whichother than nitrogen atom of for example 1 is chosen 
from nitrogen atom , oxygen atom and sulfur atom child 
"nitrogen-containing heterocyclic group "as, 5 to 7-member 
ring amino group (for example pyrrolidino , piperidino , 
piperazino , morpholino , thiomorpholino (sulfur atom may be 
done oxidation ), succinimide etc; and, said cyclic amino 
group , benzene ring condensing, mayform phthalimide etc) 
etc which 1 to 3 it is possible to have possessed canlist, as 
substituent said "nitrogen-containing heterocyclic group " has 
been allowed to have possessed, As substituent of "optionally 
substitutable pyrimidine ring " which is shown with for 
example ring A you can listthose etc which, are similar to 



Page 43 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 

®mu&<DU£tfm-f bti&ifis tuft-els e 

7Pt°;u. ^vb. t-:?T;k ^>7;k -n^>;u 

m<J> c M 7;u*ji^), 75;Hfjk«u 

;k 7i^f;i/f© c 7 ., 0 T'viu*)^). 7'J— 

.,o7'J— *;us;k 7;u*/-0U(<&U 74» 
7;m<z> c 2 . 6 7;u*y-f urai^ 



[0011] 

^jcflB&^LTora^ftT^Tt.fcu 
tKn+v*ji:LTI*, m^Ht . st;-0-R c [R c I* 

SjfcJ:tfrB&£*lT^Tt,J:^7vn'Sjl:: 

/uSjtl/cte, BirfBLfeJi a -c«**t*r«ai 
©r««i$tiTi^-ctd:L^»ft**»j» ra& 

^TtJ:L^7v^SjlCfcMt«,r^^7km*J. 

r«*Ji»jj3*tfr7i/;u*jiH*fcfca>j&< 

tut* frfr&mmmtLxit. wELfc 

>^J<DB&S<!:LT(Dra&£;hTUT&J:^ 
Tfc£l*«*»£LTtt**J|lfc(iMxxxxviii) 

>Ifj±<7)rtKn*v*J<DB&S<tLTI4, / 

[0012] 

9 A T**£ft$rB&£ftTl^Tt,cfc^fc 0 'J5v 
>3fj<7>B&*«tLT0rB&£;h/C^TtJ:^ 

l/ra^^fcT.JUts-yuSj.tLTI*, 

«fct^ft<b***» aftifmvcfcj^awRW 

**fcl*Blft*Jh"Cl*T*Ja*7'>^»** 



2003-11-11 

substituent "hydrocarbon group " in "optionally substitutable 
hydrocarbon group " has beenallowed to have possessed, but, 
lower alkyl (Example and methyl , ethyl , propyl , isopropyl , 
butyl , t-butyl , pentyl , hexyl or other C<sub>l- 6</sub>alkyl 
etc), aralkyl (Example and benzyl , phenethyl or other 
C<sub>7-10</sub>aralkyl etc), aryl (Example and phenyl , 1- 
naphthyl , 2- naphthyl or other C<sub>6-10</sub>aryl etc), it 
can use formyl , alkanoyl (Example and acetyl or other 
C<sub>2- 6</sub>alkanoyl etc) etc desirably even among 
them. 

[0011] 

As substituent of "optionally substitutable pyrimidine ring " 
which is shown with ring A for example 
system-0-R<sup>c</sup> you can list group etc which is 
displayed with [R<sup>c</sup> shows hydrogen atom , 
optionally substitutable hydrocarbon group , optionally 
substitutable heterocyclic group or optionally substitutable 
acyl group . ] "optionally substitutable hydroxyl group "as. 

In aforementioned Formula, in it is shown "optionally 
substitutable hydrocarbon group ", "optionally substitutable 
heterocyclic group " and "optionally substitutable acyl group " 
with the R<sup>c</sup>, "hydrocarbon group ", as 
substituent of "optionally substitutable pyrimidine ring " 
which is shown with ring A whichwas inscribed "heterocyclic 
group " and "acyl group " as, before "optionally substitutable 
hydrocarbon group ", "optionally substitutable heterocyclic 
group " and in "optionally substitutable acyl group " 
"hydrocarbon group ", "heterocyclic group " and "acyl group 
"with you can list similar ones. 

It was illustrated (i ) - you can list substituent etc of 
(xxxxviii ) as the substituent "hydrocarbon group " to which 
here, "hydrocarbon group ", "heterocyclic group " and "acyl 
group " optionally substituted ring is good to the substitutable 
desired position , in "optionally substitutable hydrocarbon 
group " as substituent of "optionally substitutable pyrimidine 
ring " which is shown with ring A which was inscribed as this 
substituent , before has been allowed to havepossessed. 

Especially it can use methyl , ethyl or other C<sub>l- 
6</sub>alkyl etc desirably as substituent of "hydroxyl group 
"on "optionally substitutable pyrimidine ring " which is 
shown with ring A . 

[0012] 

As substituent of "optionally substitutable pyrimidine ring " 
which is shown with ring A "optionally substitutable thiol 
group ", group , sj'stem which respectively, formula 
-S-R<sup>c</sup> is displayed with [R<sup>c</sup> shows 
hydrogen atom , optionally substitutable hydrocarbon group , 
optionally substitutable heterocyclic group or optionally 
substitutable acyl group . ] "sulfinyl group which is 
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substitutecTand "sulfonyl group which is substituted" as, 
-SO-R<sup>d</sup> you can list group which is displayed 
with the[R<sup>d</sup> shows optionally substitutable 
hydrocarbon group , optionally substitutable heterocyclic 
group , optionally substitutable hydroxyl group or optionally 
substitutable acyl group . ] and formula 
-SO<sub>2</sub>-R<sup>d</sup> group etc which is 
displayed with [R<sup>d</sup> shows optionally 
substitutable hydrocarbon group , optionally substitutable 
heterocyclic group , optionally substitutable hydroxyl group 
or optionally substitutable acyl group . ]. 

In aforementioned Formula, it is shown "optionally 
substitutable hydrocarbon group ", "optionally substitutable 
heterocyclic group " and in "optionally substitutable acyl 
group " with the R<sup>c</sup> or R<sup>d</sup>, 
"hydrocarbon group ", as substituent of "optionally 
substitutable pyrimidine ring " which is shown with the ring 
A which was inscribed "heterocyclic group " and "acyl group 
" as, before "optionally substitutable hydrocarbon group ", 
"optionally substitutable heterocyclic group " and in 
"optionally substitutable acyl group ""hydrocarbon group ", 
"heterocyclic group " and "acyl group " with you can list 
similar ones. 

It was illustrated (i ) - you can list substituent etc of 
(xxxxviii ) as the substituent "hydrocarbon group " to which 
here, "hydrocarbon group ", "heterocyclic group " and "acyl 
group " optionally substituted ring is good to the substitutable 
desired position , in "optionally substitutable hydrocarbon 
group " as substituent of "optionally substitutable pyrimidine 
ring " which is shown with ring A which was inscribed as this 
substituent , before has been allowed to havepossessed. 

In aforementioned Formula, it is shown with R<sup>d</sup>, 
before as the substituent of "optionally substitutable 
pyrimidine ring " which is shown with ring A which was 
inscribed "optionally substitutable hydroxyl group "as, 
"optionally substitutable hydroxyl group " with you can list 
similar ones. 

optionally substitutable hydrocarbon group , optionally 
substitutable amino group etc is desirable as substituent of 
"optionally substitutable pyrimidine ring " which is shown 
with ring A „ optionally substitutable C<sub>l- 6</sub>alkyl 
group , optionally substitutable amino group is desirable even 
among them, especially, the methyl , amino etc is desirable, 
especially, can use methyl desirably. 

[0013] 

Aforementioned Formula (I ) or in (V ), ring B furthermore 
shows nitrogen-containing heterocycle of optionally 
substitutable 5 to 7 member. 

namely, ring B carbon atom 2 , of bridgehead portion of 
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fc«^s-x-Ar ] -R ascfct; z T?»*tt*rBuiaF 
<b**»jicfe[t*r2fti^L4«a>*««a>Ci 

IC. «*tf % B&ft-X-Ar'-R A<IS^-r*ft*JB 

^*fciiw***ifca*j»?-3&<«»priift» 



&L^L7iia>*a*ii3i{aj©r^a*a*aij 

14. a(i)*fcii(r)*icw***Lfc11»*(— x- 
Ar'4i)jaft©ffiK<z>filft*(z -c**4t*r«» 
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*JiJlCfcL^T.a(l)*fcl*(n+lCM3S**lfc 
»*IgTli, B*»e*LTl**z*tf»SL 
<* frfr*B**iLTI*. B»**lWC*J: 

$?B»**lfc73/», *B«<5F*lfc*;U 

i:)*#*-r*B»*-eB»**ifcS<b**» 
«Eif(#*L<l*. 2?Bft**tfc7Sy*. vgi 

^;u*&if-eB»*tLfcK<b**»ftir)A<» 



carbon atom 1 , pyrimidine ring which substituent 
-X-Ar<sup>K/sup>-R connects configuration is done carbon 
atom 1 through 3 which configuration is done "C<sub>l- 
3</sub>hydrocarbon group of optionally substitutable 2 or 
quaternary straight chain " which isshown with nitrogen atom 
1 and Z which are stated clearly from, other than substituent "2 
or C<sub>l- 3</sub>hydrocarbon group of quaternary 
straight chain " in "C<sub>l- 3</sub>hydrocarbon group of 
optionally substitutable 2 or quaternary straight chain " which 
is shown with substituent -X-Ar<sup>l</sup>-R and Z which 
show nitrogen-containing heterocycle (As for constituent 
atom , nitrogen atom at 1 , as for carbon atom 4 or 6 ) of 5 to 7 
members, are statedclearly has been allowed to have 
possessed, carbon atom which for example substituent 
-X-Ar<sup>l</sup> -R connects or nitrogen atom which is 
statedclearly in case of substitutable , optionally substituted 
ring of option it is good. 

Those which are similar to substituent "pyrimidine ring " of 
"optionally substitutable pyrimidine ring " which Formula (I ) 
or substituent (carbon atom which substituent ; and 
substituent -X-Ar<sup>K/sup>-R "2 or C<sub>l- 
3</sub>hydrocarbon group of quaternary straight chain 11 in 
"C<sub>l- 3</sub>hydrocarbon group of optionally 
substitutable 2 or quaternary straight chain " being shownwith 
Z has been allowed to have possessed connect or itincludes 
both of substituent ; nitrogen atom which is stated clearly 
hasbeen allowed to have possessed. ) of option other than 
substituent (-X-Ar<sup>l</sup>-R ) which isstated clearly in 
(T ) quantity of option is possible to the substitutable position 
to have possessed "nitrogen-containing heterocycle " of 
"Furthermore nitrogen-containing heterocycle of optionally 
substitutable 5 to 7 member" which is shown with the ring B , 
as this substituent , with ring A is shown has been allowed to 
havepossessed. You can list oxo group , thioxo basis etc, but 
Formula (I ) or in nitrogen atom whichis stated clearly in (I* ) 
as for adjacent carbon atom , unsubstituted thing is 
desirablewith oxo j$roup in "nitrogen-containing heterocycle " 
of "Furthermore nitrogen-containing heterocycle of optionally 
substitutable 5 to 7 member" which is shown with ring B . 

In addition, Formula (I ) or as for nitrogen atom which is 
stated clearlyin (V ), it is desirable in "nitrogen-containing 
heterocycle " of "Furthermore nitrogen-containing heterocycle 
of optionally substitutable 5 to 7 member" which is shown 
with the ring B , to have possessed substituent , optionally 
substitutable hydrocarbon group is desirable as this 
substituent „ (preferably , disubstituted amino group , 
di substituted which is done carbamoyl group , disubstituted 
which is done issubstituted with sulfamoyl group etc which is 
done such as hydrocarbon group which ) such as hydrocarbon 
group which is substituted with substituent whichcontains 
tertiary amino group (Example and disubstituted amino 
group , disubstituted which is done carbamoyl group , 
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"To 
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(DSSIttO) C w MHb**»jtf*LTl*T*<fc 
lMS»S£LTIi.« B Tf***L*r$6izfijft 
£*lTL*Tt <fcl* 5 ftl*L 7 ft ©*»*a3Raj 

0ft£#*lf&*i* o 

Z T?^*l*raft*tlTL^Tt<feL> 2 ftl^L 4 
ffli©IttM*a> C M flHb***ja> r2 ftl^L 4 jffi 
ffl*fitt©C w ftfc*SltatjtLTtt.«IAtf. 
(N)-CH 2 - S (N)=CH-Sfcl4(N)-CH=[(N)l±a B 

©■*K*fc«r]ft*fa>Jl b A<r^bica^$ 

£ C, K lb7K*S;(N)-CH 2 -CH 2 -. (N)=CH-CH 2 
- s (N)-CH=CH-(N)-CH 2 -CH=Sfe I4(N)=CH-CH 

=C(N)i4a b ©a*BR^**Tj-]ftifa)a b a< 

ra?e>lcBft**LT L^Ttcfe^ 6 ft<7)#M*1£* 
m&timt& C 2 R<b**3t;(N)-CH 2 -CH 2 -CH 
2 -. (N)=CH-CH 2 -CH 2 -. (N)-CH=CH-CH 2 -. (N)- 
CH 2 -CH=CH-, (N)-CH 2 -CH 2 -CH=. (N)=CH-CH 
=CH-.(N)=CH-CH 2 -CH=*fcl4(N)-CH=CH-C 

H=c(N)i4ai b ommmtt-Kty+tinm b 

*«Jt»JiW-4 C 3 IMb**»;ft£*<#lf 6 



Z £LTI4> Bft**LTL^TtJ:L^ 2 ftl^L 3 
<7)EtlttCD C U3 ««b**»rt«»*LC Z I4S 
»**lTL*Tt,J:l* 2 {ffi<7)it$!tt<D C,. 3 8Mb* 

[0014] 

MfBie(i)*fci4(r)+.x I4«»**ir^rtj: 

;U>T~L/>. -NR 1 -. -CO-. -S(0)m-, -0-. -NR 1 - 
CO-, -CO-NR 1 -. -NR'-CO-NR 2 -, -NR'-SCV* 
fcl4-S0 2 -NR I -(m 14 0 ftl^L 2 (Dl^^L, R 



disubstituted which is doneis done such as sulfamoyl group 
which ) is desirable even among them. 

Aforementioned Formula (I ) or in (F ), Z shows C<sub>l- 
3</sub>hydrocarbon group of optionally substitutable 2 or 
quaternary straight chain . 

You can list those etc which are similar to substituent in 
"nitrogen-containing heterocycle " of the'Turthermore 
nitrogen-containing heterocycle of optionally substitutable 5 
to 7 member" which is shown with ring B as substituent "2 or 
C<sub>l- 3</sub>hydrocarbon group of quaternary straight 
chain " of "C<sub>l- 3</sub>hydrocarbon group of 
optionally substitutable 2 or quaternary straight chain " 
whichis shown with Z has been allowed to have possessed. 

"C<sub>l- 3</sub>hydrocarbon group of optionally 
substitutable 2 or quaternary straight chain " which is shown 
with Z "2 or C<sub>l- 3</sub>hydrocarbon group of 
quaternary straight chain " as, for example (N ) 
-CH<sub>2</sub>-, (N ) =CH- or (N ) -CH= 
C<sub>l</sub>hydrocarbon group ; where { (N ) shows 
nitrogen atom of ring B } or other ring B forms "Furthermore 
nitrogen-containing heterocycle of optionally substitutable 

5- member " (N ) -CH<sub>2</sub>-CH<sub>2</sub>-, (N ) 
=CH-CH<sub>2</sub>-, (N ) -CH=CH- (N ) 
-CH<sub>2</sub>-CH= or (N )=CH-CH= 
C<sub>2</sub>hydrocarbon group ; where { (N ) shows 
nitrogen atom of ring B } or other ring B forms "Furthermore 
nitrogen-containing heterocycle of optionally substitutable 

6- member " (N ) 

-CH<sub>2</sub>-CH<sub>2</sub>-CH<sub>2</sub>-, 
(N ) =CH-CH<sub>2</sub>-CH<sub>2</sub>-, (N ) 
-CH=CH-CH<sub>2</sub>-, (N ) 
-CH<sub>2</sub>-CH=CH-, (N ) 
-CH<sub>2</sub>-CH<sub>2</sub>-CH= (N ) 
=CH-CH-CH-, (N ) =CH-CH<sub>2</sub>-CH= or (N ) 
-CH=CH-CH= you can list C<sub>3</sub>hydrocarbon 
group ; etc where { (N ) shows nitrogen atom of ring B } or 
other ring B forms "Furthermore nitrogen-containing 
heterocycle of optionally substitutable 7-member ". 

As Z, C<sub>l- 3</sub>hydrocarbon group of straight chain 
of optionally substitutable 2 or trivalent isdesirable, Z 
C<sub>l- 3</sub>hydrocarbon group of straight chain of 
optionally substitutable bivalent is moredesirable, can use 
basis which does not contain unsaturated bond desirably even 
among them. 

[0014] 

Aforementioned Formula (I ) or in (I 1 ), X optionally 
substitutable C<sub>l- 4</sub>alkylene , optionally 
substitutable C<sub>2- 4</sub>alkenylene , 
-NR<sup>K/sup>-, -CO-, -S (O ) m-, -0-, 
-NR<sup>l </sup>-CO- 5 -CO-NR<sup>l</sup>-, 
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Ttcfcl>M^*<bLT^J^^tlfc(iHxxxxviii) 
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14, IWELfcH A -Cft**L*riBji**iTl^rt 
L>Tt,cfci^ft<b7K*»j(ctjit*rK<b**»j 

36«*LTL^TtJ:l^«*»i:Lr««**tfc(ih 
(xxnviii)©«»*ft4T4<»|f6*i4 0 



x turf*. Bft*riTi*Tt ja* c,. 

4 -NR 1 -. -CK -CO-NR 1 -^ 1 liffiE 



*fc. X I* Ar 1 <NS£LT, X jScfetf At 1 (DfitfiE 
[0015] 
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-NR<sup> 1 </sup>-CO-NR<sup>2</sup>-, 
-NR<sup>K/sup>-SO<sub>2</sub>- or 
-SO<sub>2</sub>-NR<sup>K/sup>- shows (m shows 
integer of 0 or 2, R<sup>K/sup> and R<sup>2</sup> show 
therespective hydrogen atom , optionally substitutable 
hydrocarbon group , optionally substitutable heterocyclic 
group or optionally substitutable acyl group . ). 

Before it is shown "optionally substitutable hydrocarbon 
group ", "optionally substitutable heterocyclic group " and in 
"optionally substitutable acyl group " with R<sup>l</sup> or 
R<sup>2</sup> which was inscribed, "hydrocarbon group ", 
as substituent of "optionally substitutable pyrimidine ring " 
which is shown with ring A which was inscribed 
"heterocyclic group " and "acyl group " as, before "optionally 
substitutable hydrocarbon group ", "optionally substitutable 
heterocyclic group " and in the"optionally substitutable acyl 
group " "hydrocarbon group ", "heterocyclic group " and "acyl 
group " with you can list similar ones. 

It was illustrated (i ) - you can list substituent etc of 
(xxxxviii ) as the substituent "hydrocarbon group " to which 
here, "hydrocarbon group ", "heterocyclic group " and "acyl 
group " optionally substituted ring is good to the substitutable 
desired position , in "optionally substitutable hydrocarbon 
group " as substituent of "optionally substitutable pyrimidine 
ring " which is shown with ring A which was inscribed as this 
substituent , before has been allowed to havepossessed. 

As R<sup>K/sup> or R<sup>2</sup>, especially it can use 
hydrogen , acetyl , mesyl etcdesirably. 

In addition, in it is shown "optionally substitutable C<sub>l- 
4</sub>alkylene " and "optionally substitutable C<sub>2- 
4</sub>alkenylene " with X, it wasillustrated (i ) - you can 
list substituent etc of (xxxxviii ) as substituent 
the"hydrocarbon group " to which "C<sub>l- 
4</sub>alkylene " and "C<sub>2- 4</sub>alkenylene " 
optionally substituted ring is good to substitutable desired 
position , in "optionally substitutable hydrocarbon group " as 
substituent of "optionally substitutable pyrimidine ring " 
which is shown with ring A which was inscribedas this 
substituent , before has been allowed to have possessed. 

It can use optionally substitutable C<sub>l- 
4</sub>alkylene , -NR<sup>K/sup>-, -0-, 
-CO-NR<sup>l</sup>- (R<sup>K/sup> shows same 
meaning as description above. ) etc desirably even among 
them as X. 

In addition, connecting with Ar<sup>K/sup>, with 
constituent atom of X and Ar<sup>l</sup> 5 or 8 -member 
ring it is possible to form X. 

[0015] 
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Aforementioned Formula (I ) or in (F ), AKsup>l</sup> 
other than the R shows optionally substitutable 
heteroaromatic group other than optionally substitutable 
aromatic hydrocarbon group or R, Ar<sup>2</sup> shows 
optionally substitutable aromatic hydrocarbon group or 
optionally substitutable heteroaromatic group . 

It is shown "optionally substitutable aromatic hydrocarbon 
group " and in "optionally substitutable heteroaromatic group 
" with Ar<sup>K/sup> or Ar<sup>2</sup>, it was illustrated 
(i ) - you can list substituent etc of (xxxxviii ) as substituent 
the"hydrocarbon group " to which "aromatic hydrocarbon 
group " and "heteroaromatic group " optionally substituted 
ring is good to substitutable desired position , in "optionally 
substitutable hydrocarbon group " as substituent of 
"optionally substitutable pyrimidine ring " which is shown 
with ring A which was inscribedas this substituent , before 
has been allowed to have possessed. 

In "optionally substitutable aromatic hydrocarbon group " 
which is shown with Ar<sup>l</sup> or Ar<sup>2</sup> 
you can list the monocyclic or condensed polycyclic aromatic 
hydrocarbon hydrogen group "aromatic hydrocarbon group " 
as, for example phenyl , naphthyl , anthryl , phenanthryl , 
acenaphthylenyl or other C<sub>6-14</sub>aryl group etc is 
desirable, phenyl , 1- naphthyl , 2- naphthyl or other 
C<sub>6-10</sub>aryl group etc isdesirable even among 
them, can use especially phenyl desirably. 

Is chosen from Ar<sup>K/sup> or in "optionally 
substitutable heteroaromatic group " which is shown with 
Ar<sup>2</sup> "heteroaromatic group "as, configuration is 
done atom which (ring atom ) as for example ring system , 
oxygen atom , sulfur atom and nitrogen atom etc at least one 
(preferably 1 to 4 , furthermore preferably 1 or 2 ) is included 
heteroaromatic group etc which can list heteroatom 1 through 
3 kind (preferably 1 or 2 kinds ) which. 

said "heteroaromatic group " as, aromatic monocyclic 
heterocyclic group , and for example benzofuranyl , 
isobenzofuranyl , benzo [b ] thienyl , indolyl , iso indolyl , 
lH-indazolyl , benz indazolyl , benzo oxazolyl ,1,2- benzo 
isooxazolyl , benzo thiazolyl , benzo pyranyl ,1,2- benzo 
isothiazolyl , lH-benzotriazolyl , quinolyl , isoquinolyl , 
cinnolinyl , quinazolinyl , quinoxalinyl , phthalazinyl , 
naphthyridinyl , purinyl , bute jp9 dinyl , di benzofuranyl , 
carbozolyl , ;al of for example furil , thienyl , pyrrolyl , 
oxazolyl , isooxazolyl , thiazolyl , isothiazolyl , imidazolyl , 
pyrazolyl , 1, 2, 3- oxadiazolyl , 1, 2, 4- oxadiazolyl , 1, 3, 4- 
oxadiazolyl , furazanyl , 1, 2, 3- thiadiazolyl , 1, 2, 4- 
thiadiazolyl , 1, 3, 4- thiadiazolyl , 1, 2, 3- triazolyl , 1, 2, 4- 
triazolyl , tetrazolyl , pyridyl , pyridazinyl , pyrimidinyl , 
pyrazinyl , triazinyl or other 5 or 6 members -carbolinyl , 
the;be -carbolinyl , the;ga -carbolinyl , acridinyl , 
phenoxazinyl , phenothiazinyl , phenazinyl , phenoxathiinyl , 
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79 1 )*J-j\>+ 7xy*+M/=;u, 

-;U, ^7>hU-;i/. ?x:J-MJv-;k ?x:M- 
□ ^>K'Ji^-;u. t°PP[l,2-b]t?'jyv 
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-b]e'J^v-;U^5^yCl,2-a)e>J5v-^, 
U^-HJTynKS-aDtf'JvJK 1,2,4-h'JTl/P 
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[0016] 

MfB5t(i)*fci*(r)^. R \*7mm=?-£tzit-Y- 

Ar 2 (Y 

^ C0gfe7b« 1-6 CQX^-+)— Ar 2 l£fi& 
£ftT^Tt£l^^j^b7KflSi:*:l*B& 
£;fXTl^Ttc^5?W&*I*Is*£;K-t)£* 
U R <fcLTI*-Y-Ar 2 (Y fc<£l/ Ar 2 lifitflE^jt 

SP^^gJ5E^II^(D^A< 1-6 rox^-- y— 



thianthrenyl , phenatrizinyl , [fenatororiniru ], you can list 
aromatic condensed heterocyclic group (aromatic monocyclic 
heterocyclic group of 5 or 6 members which before 
preferably , were inscribed benzene ring and heterocycle or 
before is condensed same of aromatic monocyclic 
heterocyclic group of 5 or 6 members which were inscribed or 
aromatic monocyclic heterocyclic group of 5 or 6 members 
which before heterocycle , more preferably which heterocycle 
2 which differs is condensed were inscribed benzene ring 
heterocycle which is condensed) etcof indolidinyl , pyrrolo { 1 
and 2 -b } pyridazinyl , pyrazolo { 1 and 5 -a } pyridyl , 
imidazo {1 and 2 -a } pyridyl , imidazo {1 and 5 -a } pyridyl , 
imidazo { 1 and 2 -b } pyridazinyl , imidazo { 1 and 2 -a } 
pyrimidinyl , 1, 2, 4- triazolo {4 and 3 -a } pyridyl , 1, 2, 4- 
triazolo {4 and 3 -b } pyridazinyl or other 8-16 member 
(preferably 8-12 members ). 



As Ar<sup>K/sup>, other than R heteroaromatic group etc of 
optionally substitutable 5 or 6 members isdesirable other than 
optionally substitutable phenyl group , R, even among them, 
can use optionally substitutable phenyl group etcdesirably 
other than R. 

As substituent of Ar<sup>K/sup>, especially it can use 
phenyl group etcdesirably. 

As Ar<sup>2</sup>, heteroaromatic group etc of optionally 
substitutable phenyl group , optionally substitutable 5 or 6 
members is desirable, can use the optionally substitutable 
phenyl group , optionally substitutable oxazolyl group , 
optionally substitutable thienyl group , optionally 
substitutable thiazdlyl group , optionally substitutable furyl 
group etc desirably even among them. 

As substituent of Ar<sup>2</sup>, especially it can use 
phenyl group etcdesirably. 

[0016] 

Aforementioned Formula (I ) or in (I' ), R hydrogen atom 
or-Y-Ar<sup>2</sup> shows (As for Y quantity of atom 
which bond or straight chain portion configuration is done 
shows spacer 1 - 6, Ar<sup>2</sup> shows optionally 
substitutable aromatic hydrocarbon group or the optionally 
substitutable heteroaromatic group . ), -Y-Ar<sup>2</sup> 
(Y and Ar<sup>2</sup> show same meaning as description 
above. ) is desirable as R. 

Aforementioned Formula (I ) or in (V ), as for Y thequantity 
of atom which bond or straight chain portion configuration is 
done shows spacer 1 - 6. 
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(3)-(CH 2 ) hl -X 2 -(CH 2 ) h2 -X 3 -(CH 2 ) h 3-(hl ,h2 fc«fctf 
h3 [*|5|-*fcl4^oro~2(DSia^jF-roX 2 
fccfctf X 3 tt**l-fjh«ift**lTl*T*J:l*r 
fKDIfttS, -NR 3 -, -CO-, -S(0)m-, -0-, -NR 3 - 
CO-, -CO-NR 3 -, -NR 3 -CO-NR 4 -. -NR 3 -S0 2 -£ 
7il4-S0 2 -NR 3 -(m 14 0 fcl^L 2 a>g»£jFU R 

3 nx& R" i«*ifih,**«?, *a*h.Ti* 
dux 2 3&<«««»i=fei^ri5 

*SMil,h2fc«M/h3 0>*QI4 1-6 T-fc-So )£<t* 
J*f*W?-»A< 1 ftL^L 6 ffl-Cfc* 2 



tcfc^gj&«,hLT#iJ*£;hfc(i)~(xxxxviii)£> 
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It is shown with Y, "number of atoms which straight chain 
portion configuration is done spacer 1 - 6" as, 

(1) - (CH<sub>2</sub> ) <sub>fl</sub>- (fl shows integer 1 
-6. ), 

(2) - (CH<sub>2</sub> ) <sub>gl</sub>-X<sup>l</sup>- 
(CH<sub>2</sub> ) <sub>g2</sub>- (gl and g2 show integer 
(preferably , one side 0, other is integer 0 - 4. ) of identical or 
different 0-4. X<sup>l</sup> cyclic group , 
-NR<sup>3</sup>-, -CO-, -S (O ) m-, -0-, 
-NR<sup>3</sup>-CO-, -CO-NR<sup>3</sup>-, 
-NR<sup>3</sup>-CO-NR<sup>4</sup>-, 
-NR<sup>3</sup>-SO<sub>2</sub>- of optionally 
substitutable divalent or 

-SO<sub>2</sub>-NR<sup>3</sup>- shows (m shows 
integer of 0 or 2, R<sup>3</sup> and R<sup>4</sup> show 
therespective hydrogen atom , optionally substitutable 
hydrocarbon group , optionally substitutable heterocyclic 
group or optionally substitutable acyl group . ). However, 
X<sup>l</sup> sum total of number of atoms , gl and g2 
which areoccupied in straight chain portion is 1 - 6. ), 

(3) - configuration is done number of atoms which 1 through 
6 bivalent group which is canlist bivalent group or other 
straight chain portion where (CH<sub>2</sub> ) 
<sub>hl</sub>-X<sup>2</sup>- (CH<sub>2</sub> ) 
<sub>h2</sub>-X<sup>3</sup>- (CH<sub>2</sub> ) 
<sub>h3</sub>- (hi , h2 and h3 show integer of identical or 
different 0-2. X<sup>2</sup> and X<sup>3</sup> cyclic 
group , -NR<sup>3</sup>-, -CO-, -S (O ) m-, -0-, 
-NR<sup>3</sup>-CO-, -CO-NR<sup>3</sup>-, 
-NR<sup>3</sup>-CO-NR<sup>4</sup>-, 
-NR<sup>3</sup>-SO<sub>2</sub>- of respective optionally 
substitutable divalent or-SO<sub>2</sub>-NR<sup>3</sup>- 
show (m shows integer of 0 or 2, R<sup>3</sup> and 
R<sup>4</sup> show therespective hydrogen atom , 
optionally substitutable hydrocarbon group , optionally 
substitutable heterocyclic group or optionally substitutable 
acyl group . ). However, X<sup>2</sup> number of atoms , 
X<sup>3</sup> which is occupied in straight chain portion 
sum totalof number of atoms , hi , h2 and h3 which are 
occupied in straight chain portion is 1 - 6. ) or other bivalent 
group and saturated connection of part are converted to 
unsaturated bond . 

It was illustrated as substituent of "optionally substitutable 
pyrimidine ring " which is shown with the ring A which 
before for example was inscribed as this substituent , (i ) - you 
canlist substituent etc of (xxxxviii ) as substituent 
"hydrocarbon group " to which here, the methylene part 
amount which spacer configuration is done identical or 
different , optionally substituted ring is good, in"optionally 
substitutable hydrocarbon group " has been allowed to have 

i 
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T^Tt.U^flCDIlttftjICfcl-J-.&r-fBCD 

Sltt»j£LT(*. =ffi©»ttflMb***t«. 

If A Tr^£*V-SrK&£;KT^TiJ:l*e'J5v 

«fc***jlcfcMt*rftft***j£LT«l* 
a*Jl=fclt*r«3|E9aj|cj3it5fir*iA^fl!>ft 



ttA< 1-6 (DX*— 9— J(=fcL^TRr-fiffi<DBS 

U«ittf, 
Kb n] 





N 



possessed. 

Before in "cyclic group of optionally substitutable divalent " 
which is shown with X<sup>l</sup>, X<sup>2</sup> and 
X<sup>3</sup> whichwere inscribed, cyclic hydrocarbon 
group of divalent {In "optionally substitutable hydrocarbon 
group " as substituent of "optionally substitutable pyrimidine 
ring " which is shown with example and the ring A alicyclic 
hydrocarbon group which was illustrated "hydrocarbon group 
" as (nonaromatic ring hydrocarbon group ), removing 
hydrogen atom 1 from carbon atom in aryl group (aromatic 
hydrocarbon group ) etc, is formed such as basis which }, you 
can list heterocyclic group {As substituent of "optionally 
substitutable pyrimidine ring " which is shown with example 
and ring A removing hydrogen atom 1 from either carbon 
atom or nitrogen atom child in "heterocyclic group " in 
"optionally substitutable heterocyclic group " isformed such 
as basis which }etc of divalent "cyclic group of divalent " as. 

Here, as for number of atoms which said "cyclic group of 
divalent " occupies in "number of atoms which straight chain 
portion configuration is done spacer 1 - 6" which isshown 
with Y, until atom which possesses bond of the other from 
atom which possesses on one hand bond in ordernumber to 
become minimum count we do, for example 

[Chemical Formula 1 7 ] 




lit 18] 






In case of bonding mode a way with number of atoms as 1 
counting, 

[Chemical Formula 1 8 ] 



// ^ 



<Dcfc9&$n ca'tiitCDti cqfil^-f-icft^: 2 kLXJl In case of bonding mode a way with number of atoms as 2 
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lit 19] 



counting, 

[Chemical Formula 1 9 ] 



AA aA AA 



[lb 20] 



In case of bonding mode a way with number of atoms as 3 
counting, 

[Chemical Formula 20 ] 




x\ x 2 fccfci; x 3 -c***L6r««i$*trL^Tt, 

c>:l^^^ffi(DIIttaJ[cfclt>5^-^ffi(D^tt*Jli 
*<fc<, frfr*«fc»a/Cte.tMBLfca A V 

^^^S^^^rL^Ttcfct^t 0 'J5v>Iij<D 

*»Jlca3lt«rftfl:*3R*j4C*L-C^rtiJ: 
l^«Siiti:LTfi»***tfc(iHxxxxviii)(D«t!i 

»jicj3it-5rft<b**»j. r«*Bl3lJ fecfct; 
Lr©rKft$tiri^rtcfc^enb7K*atj. ra 
*j, ra*»atjfej:i;r7->;u»jiH*35j:* 



In case of bonding mode a way count we do with number of 
atoms as 4. 

It was illustrated (i ) - you can list substituent etc of 
(xxxxviii ) as the substituent "hydrocarbon group " to which 
"cyclic group of divalent " in "cyclic group of optionally 
substitutable divalent " being shown with X<sup>K/sup>, 
X<sup>2</sup> and X<sup>3</sup> optionally substituted 
ring is good to substitutable desired position , in "optionally 
substitutable hydrocarbon group " as substituent of 'optionally 
substitutable pyrimidine ring " which is shown with ring A 
which you inscribed as this substituent , before has been 
allowed to have possessed. 

Before it is shown "optionally substitutable hydrocarbon 
group "optionally substitutable heterocyclic group " and in 
"optionally substitutable acyl group " with R<sup>3</sup> or 
R<sup>4</sup> which was inscribed, "hydrocarbon group ", 
as substituent of "optionally substitutable pyrimidine ring " 
which is shown with ring A which was inscribed 
"heterocyclic group " and "acyl group " as, before "optionally 
substitutable hydrocarbon group ", "optionally substitutable 
heterocyclic group " and in the"optionally substitutable acyl 
group " "hydrocarbon group ", "heterocyclic group " and "acyl 
group " with you can list similar ones. 

It was illustrated (i ) - you can list substituent etc of 
(xxxxviii ) as the substituent "hydrocarbon group " to which 
here, "hydrocarbon group ", "heterocyclic group " and "acyl 
group " optionally substituted ring is good to the substitutable 
desired position , in "optionally substitutable hydrocarbon 
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R<b*atffcji=fcit*rj!ftfc**»jtf*L-c^ 

TtJ:L^llSl*tLT#l*$*lfc(iHxxxxviii) 

t«fcl* C w 7^+U>(tffL<li. «*&h.Tl* 

C 2 ^ 7JU^--1/>(»*L<I4, ««**ITI^T* 
<fcl^ C 24 7^y- -0-, -S-, -0-CH 2 -. -CH 
2-CK -S-CH 2 -, -CH2-S-, -CO-NR 3 -, -NR 3 -CCK 
-S0 2 -NR 3 -. -NR 3 -S0 2 -(R 3 fiAXfli?, B&£ 

-OCH 2 -<EifA<»*L<fflL^*l*. 



b>ji=fcitftrc I< T^*u>jfc«fet/rc M T;u 

*LTl*T*«fc<. frfr£B&«£LTI4. MB 

*L^*ft**»ji=tert*rMMb**»j*<*L 

Tl>Tt«fc^B&££LT0i|*£;Kfc(iMxxxxv 



Sfc, Y 14 Ar 1 tfcSLT. Y fectl* Ar 1 ©flt/S 
5 fcl%L 8 JW£»JjtLTlvCfcJ: 
C Y 14 Ar 2 LT* Y fccfcl/ Ar 2 (D^J$Jl 

otitic 5 fcl*L 8 Jia*»l*LrL>-CtJ: 
I*. 

£t>\Z % Ar 1 1 Ar 2 l*|g£LT, Ar 1 , Y tSJtff Ar 2 

©jHM&m^titic starts a«s»j*i/cii 

[0017] 

a(i)t?a4*i4ft*»*fci*-ea)*ciiiT» it 



[ft: 21] 
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group " as substituent of "optionally substitutable pyrimidine 
ring " which is shown with ring A which was inscribed as this 
substituent , before has been allowed to havepossessed. 

bond , optionally substitutable C<sub>l- 6</sub>alkylene 
(preferably , optionally substitutable C<sub>l- 
4</sub>alkylene ), optionally substitutable C<sub>2- 
6</sub>alkenylene (preferably , optionally substitutable 
C<sub>2- 4</sub>alkenylene ), -0-, -S-, 
-0-CH<sub>2</sub>-, -CH<sub>2</sub>-0-, 
-S-CH<sub>2</sub>-, -CH<sub>2</sub>-S-, 
-CO-NR<sup>3</sup>-, -NR<sup>3</sup>-CO-, 
-SO<sub>2</sub>-NR<sup>3</sup>-, 
-NR<sup>3</sup>-SO<sub>2</sub>- (R<sup>3</sup> 
shows hydrogen atom , optionally substitutable hydrocarbon 
group , optionally substitutable heterocyclic group or 
optionally substitutable acyl group . ) etc is desirable even 
amongthem as Y, especially, can use -0-, -S-, 
-OCH<sub>2</sub>- etc desirably. 

Before you inscribed "optionally substitutable C<sub>l- 
6</sub>alkylene " and in "optionally substitutable C<sub>2- 
6</sub>alkenylene ", it was illustrated (i ) - you canlist 
substituent etc of (xxxxviii ) as substituent "hydrocarbon 
group " to which "C<sub>l- 6</sub>alkylene " and 
the"C<sub>2- 6</sub>alkenylene " optionally substituted ring 
is good to substitutable desired position , in "optionally 
substitutable hydrocarbon group " as substituent of 
"optionally substitutable pyrimidine ring "which is shown 
with ring A which was inscribed as this substituent ,before 
has been allowed to have possessed. 

In addition, connecting with Ar<sup>l</sup>, with 
constituent atom of Y and Ar<sup>K/sup> 5 or 8 -member 
ring it is possible to form Y,connecting with 
AKsup>2</sup>, with constituent atom of Y and 
Ar<sup>2</sup> 5 or 8 -member ring to form Y it is possible. 

Furthermore, connecting, with constituent atom of 
Ar<sup>K/sup>, Y and Ar<sup>2</sup> 5or 8 -member ring 
it is possible to form Ar<sup>K/sup> and Ar<sup>2</sup>. 

[0017] 

Even in compound or its salt {Below, compound (I ) with 
times when it names it is } which is displayed with Formula 
(I ), Formula (I&apos; ) 

[Chemical Formula 2 1 ] 
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Ar-R 



**irL^Tt,cfe^ft<b***. BSMtfifctKn 
BtHMiTurt, Javf*-;u*. b 

(#*UI*. R A, A<7X*J^^ <7><fc2\ R A2 I475/ 
fc-p&l*), Z l4B»atflTl*TfcJ:l* 2 fcl^L 4 
fiffi<7)iE$iM*<7) Cm aHb**»£SU S B 14* 
&lcB8fc**lTL*-Ct«fc<.X I4B&£*ITI*T 
tcfcl* C M 7;U+b>. B*£*lTl*Tfc <fcl* C 2 
. 4 7JU<T-U>. -NR 1 -. -CO-. -S(0)m-. -0-, -N 
R l -CCK -CO-NR 1 -, -NR'-CO-NR 2 -. -NR'-SOz- 
Sfcl4-S0 2 -NR 1 -(m 14 0 tj:l\L 2 <DB»£*U 
R 1 fc<fctf R 2 li-ttt-PtlTKJRJS 1 ?-. «ft*tLT 
l*T*J:l*«<b***. fiStetlTHTtcfcl* 

£*f)£^U Ar 1 14 R Kim-it«**lTL>T 
*<fcl^#*K<b****fcli R BinicBSl 
**LTL^TtckL^Sailt*«»**L.R 14 
7KS^ : f L £fcl4-Y-Ar 2 (Y (4$££¥£fcl4Eit 

«#***r4B»o»# i-6 y— 

£ SLs Ar 2 l4BSi**tr L^TtcfcL^SKRIb 

a***-T)*«^o ]t?**ns<b*»(»*L 

<I4.) 



[ft 22] 



compound which is displayed with {In Formula, 
R<sup>Al'</sup> hydrogen atom , halogen atom , optionally 
substitutable hydrocarbon group , optionally substitutable 
hydroxyl group , optionally substitutable thiol group , sulfinyl 
group , which is substituted toshow sulfonyl group or 
optionally substitutable amino group which is substituted, 
R<sup>A2'</sup> hydrogen atom , halogen atom , optionally 
substitutable hydrocarbon group , hydroxyl group , optionally 
substitutable thiol group , which is substituted sulfinyl group , 
which is substituted to show sulfonyl group or optionally 
substitutable amino group which is substituted and (When 
preferably , R<sup>AT</sup> is hydrogen atom , 
R<sup>A2'</sup> is not amino group . ), Z to show C<sub>l- 
3</sub>hydrocarbon group of optionally substitutable 2 or 
quaternary straight chain , as for ring B furthermore asfor 
optionally substitutable , X optionally substitutable C<sub>l- 
4</sub>alkylene , optionally substitutable C<sub>2- 
4</sub>alkenylene , -NR<sup>l</sup>-, -CO-, -S (O ) m-, 
-O-, -NR<sup>K/sup>-CO-, -CO-NR<sup>l</sup>-, 
-NR<sup> 1 </sup>-CO-NR<sup>2</sup>-, 
-NR<sup> 1 </sup>-SO<sub>2</sub>- or 
-SO<sub>2</sub>-NR<sup>K/sup>- (m shows integer of 0 
or 2, R<sup>l</sup> and R<sup>2</sup> show therespective 
hydrogen atom , optionally substitutable hydrocarbon group , 
optionally substitutable heterocyclic group or optionally 
substitutable acyl group . ) showing, Ar<sup>K/sup> other 
than R shows optionally substitutable heteroaromatic group 
other than optionally substitutable aromatic hydrocarbon 
group or R, R hydrogen atom or -Y-Ar<sup>2</sup> shows 
(As for Y quantity of atom which bond or straight chain 
portion configuration is done shows spacer 1 - 6, 
Ar<sup>2</sup> shows optionally substitutable aromatic 
hydrocarbon group or the optionally substitutable 
heteroaromatic group . ). } (preferably , ) 

[Chemical Formula 22 ] 
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H 2 rVV 



Cxfc*. iPr liiso-^ntf;U^Ls Meli/T^ 
lit 23] 



HjI^TpTtI 



{In Formula, iPr shows iso-propyl , Me shows methyl } 



[Chemical Formula 23 ] 




C00H 



fc\fctf 

lit 24] 



And 

[Chemical Formula 24 ] 
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rV Y He 
Me 



MBS(I')^sR A1 -e7fv^«>r/\p>r>^j % 

tcfci^*- ;u*_u ra&£*ifc;uu?>r-;u 

ftT^Ti^75/Sj<hLTfi.R A1 

*j. rg^^tir^rtcfc^^-;u*j. ra 

S_u ram^Hr^TtcfeL^^-^uSj. ra 
&£*i/c7JU^-^S_u ra&£*ifcx,Mx 
-^ajfccfci/ra^^tir^Ttcfci^syftj 
<tLTii. r A2 -e^^n^r/\p>r>js^ J% ra 

;u»j. rg&£;h,f-x;u*^u*jfccfci/ra& 
^^^rt^rt c kl^T$y*J<t|fl^$<7>t(7)A<^(f 
b*u R A2 '-e*^H^ram*HfctKp^v*j 
<tLTii, r A2 -e^^ti^ra^tir^rt cfel^ 



R A1, fccfct/ R A2 '<tLTf*. jHIftfrtfa&^Tl^ 



Excludes {In Formula, Me shows methyl }) or its salt 
{Below, compound (I* ) with times when it names it is } is 
desirable. 

In aforementioned Formula (I&apos; ), it is shown with 
R<sup>Al'</sup>, it isshown with R<sup>AK/sup>, 
"halogen atom "optionally substitutable hydrocarbon group 
", "optionally substitutable hydroxyl group ", "optionally 
substitutable thiol group ", "sulfinyl group which is 
substituted", "sulfonyl group which is substituted" and 
"optionally substitutable amino group " as, "halogen atom ", 
"optionally substitutable hydrocarbon group ", "optionally 
substitutable hydroxyl group "/'optionally substitutable thiol 
group ", "sulfinyl group which is substituted", "sulfonyl group 
which is substituted" and "optionally substitutable amino 
group " with similar ones are listed, are shown with the 
R<sup>A2'</sup> it is shown with R<sup>A2</sup>, 
"halogen atom ", "optionally substitutable hydrocarbon group 
", "optionally substitutable thiol group ", "sulfinyl group 
which is substituted", "sulfonyl group which is substituted" 
and "optionally substitutable amino group " as, "halogen atom 
"/'optionally substitutable hydrocarbon group ", "optionally 
substitutable thiol group ", "sulfinyl group which is 
substituted", "sulfonyl group which is substituted" And 
"optionally substitutable amino group " with similar ones are 
listed, are shown with R<sup>A2'</sup> youcan list those 
which are similar to those which exclude unsubstituted 
hydroxyl group from"optionally substitutable hydroxyl group 
" which is shown with R<sup>A2</sup> "hydroxyl group 
which is substituted" as. 

As R<sup>Al'</sup> and R<sup>A2'</sup>, when either is 
not optionally substitutable amino group it isdesirable, when 
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<b**(I)fcLri*»2,8-S?^f 1 ;i/-N-[2-Pi=;U 
^px^;U]-5,6,7,8-T-h^tKPt 0| JK[2,3-d]t° 
'J5i?>-5-7S>;2-yT;U-N-[2-[px^;UX;U7 
7-^)7xZL;u]t°'JK[2,3-d]t 0| J5i?>-5-T5>; 
N-[3-(3^PP7i/+V/)7x-^]-2->f;i/-5,6, 

7.8- x h^fch'ntf'J K[2,3-d] t? 'J 5v>-5-75>; 
(-)-N-[3-(3-^aP7i/+vpi-^]-2-/f;i/- 
5,6,7,8-^h7tKPt°'JK[2,3-d]t 0, JSv>-5-T5 
>;2-[5-[3-(3-<7PP7xy^>)T-'J>']-2-> i 3 1 ;i/ 

-6,7-i?tKPe i jK[2 ) 3-d]tf'J5i»-8(5H)--f^]- 
N<2-^U*U/X^U)7^h75R;N-[3-(3-'!7P 
P7x/+->)7x^;U]:N-(2->5 1 ;U-5 ) 6,7 ! 8-xh 
7tKPt°'JK[2 ) 3-d]t° l J5v>-5-'l';U)7-bhTS 
K;3-[[4-[[5-[[3-(3-^PP7x-/4r*>pi— ;U]T5 
y]-2->^;i/-5,6,7,8-T-h7tKPtf'JK[2,3-d]bf'J 

5i?>-8-'T;u]>^;u]bf'< | Ji?>-i-'r;u]^;i/] 
^E#K;2-y^;i/-N-[3-[(5->^^-2-7xx;i/- 

8.9- i 1 h^tKPt 0, J5K7-tft 0 >-5-7S>;6-(3-<7 
PP7xy'^rv)-l-(2-y5 i ;U-6,7,8 J 9- J fh : 5tKP 
t°'J5K7-tft 0 >-5-'r;U)-l,3--^tKP^>X'r5 
yi/-;U-2-*^;?S:if*fcttZ*l&fl!>*»*<ty 

[0019] 

<b£^(i)tzz-e, flsfc*(i)ii» 



y-r/Hb, 77-;Ht> ^>^;u7sy*;u^- 

;Mb»(50^l/-2-**V-l,3-i?:f*7b>-4-'f 
JU^h+V^/tf-VUb. xh^tKP^-;!/ 

lb. tfpye?;i/>^Hb. H/Wn,***,*? 
;Hb. tert-?*;Hb**ifcft:£*fcif), ^b^ifei 
(i)0tKP+v»^7v;Mb> Ti^Mts y^ 
1Mb, B5iHb**ifcft**(«*i*» <b£*(i) 
0tKP*?/atA<7-b5 1 ;Mb,/^5H';Hb. 

?p/ w>Mb. e/<p-onb. iHb. 
)\,#-Mt&ni±ik'estotoi*)* **lm*» <b£ 

tt(l)0*;u#*->^*A<x*TjMb»75Rb 
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both is not optionally substitutable amino group it is more 
desirable. 

[0018] 

compound (1 ) as, 2 and 8 -dimethyl -N- [2 - (phenylthio ) 
phenyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5 -amine ;2- methyl -N- [2 - [ (phenyl sulfanyl ) 
phenyl ] pyrido [2 and 3 -d ] pyrimidine -5-amine ;N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-amine ; (-) -N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2-methyl -5, 6, 7, 8-tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-amine ; 2- [5 - [3 - (3 
-chlorophenoxy ) aniiino ] - 2 -methyl -6, 7-dihydro pyrido [2 
and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- (2 -morpholino ethyl ) 
acetamide ;N- [3 - (3 -chlorophenoxy ) phenyl ] -N- (2 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ) acetamide ;3- [[4 - [[5 - [[3 - (3 -chlorophenoxy) 
phenyl ] amino ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -8-yl ] methyl ] piperidine -1- yl ] 
methyl ] benzoic acid ;2- methyl -N- [3 - [ (5 -methyl -2- 
phenyl -1,3- oxazole -4- yl ) methoxy ] phenyl ] - 6, 7, 8 and 
9 - [tetorahidoropirimidoazepin ] - 5 -amine ;6- (3 
-chlorophenoxy ) - 1 - (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimidoazepin ] - 5 -yl ) - 1 and 3 -dihydro 
benzimidazole -2- on ;; etc or it can use these salt etc 
especially desirably. ] 

[0019] 

As for prodrug of compound (I ) {Here, compound (I ) 
includes compound (I* ) }, under menses condition in in-vivo 
reaction oxidation , reduction and hydrolysis etc happen in 
compound , namely enzymatic which with such as enzyme is 
converted to compound (I ) withand stomach acid and it is 
compound where hydrolysis etc happens with the compound , 
stomach acid etc which changes in compound (I ) and changes 
in compound (I ). 

As prodrug of compound (I ), amino group of compound (I ) 
to acylation , alkylation , phosphoric acid compound which is 
converted (amino group of for example compound (I ) 
eicosanoyl conversion, alanyl conversion, pentyl amino 
carbonylation , (5 -methyl -2- oxo -1,3- dioxolene -4- yl ) 
methoxycarbonyl conversion, tetrahydrofuranyl conversion 
and pyrrolidyl methylated , pivaloyl oxy methylated , t- 
butylated is done such as the compound which ), hydroxyl 
group of compound (I ) acylation , alkylation , phosphoric 
acid conversion and to boric acid compound which is 
converted (hydroxyl group of for example compound (I ) 
acetylation , palmitoyl conversion, propanoyl conversion, 
pivaloyl conversion, succinyl conversion, fumaryl conversion, 
alanyl conversion and dimethylamino methyl carbonylation is 
done such as compound which ), or, the compound (carboxyl 
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-l,3.i?^VU>-4-^;U)^jUXX-T;Mb,i/ 
^p/\^rv;u^4 : -v*^7f:x;ux^;uxX J f^ 

<b, **)\,T^\t£*iizit%m±£)m*mi 

c^bCD^b'&^lii^^ao^^lCct^T^b 
*^b^(i)ro^PK^^!i.j£Jil»i£ 1990 

*wmm&<Dm%\m i ^=^m\ 163 Hfr 
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[0020] 

lb^(I)CZ>ii<tLTI*. ^S^WICpF#L5^> 
Ml. p/ v*SL vu^i, ^x>iL 

N->^UL°P 'J N-^Ulf ^'J N- 
^^l/^^U A<*(f&*l*o 



'So 

[0021] 

(Katritzky,A.R) s "P^^'J^^V^ ^fP 
tl-^ij^ ^"5X h'J — "(COMPREHENSIVE 
HETEROCYCLIC CHEMISTRY) /<— #^E> 
3^bX(PERGAMON PRESS). 1984 SR 3 
#, 57-156 R<tiflC|B«fl!)*a)Xli**llC* 



group of for example compound (I ) ethyl esterification , 
phenyl esterification , carboxymethyl esterification , 
dimethylamino methyl esterification , pivaloyl oxy methyl 
esterification , [etokishikaruboniruokishiechiruesuteru ] 
conversion and phthalidyl esterification , (5 -methyl -2- oxo 
-1, 3- dioxolene -4- yl ) methyl esterification , cyclohexyloxy 
group carbonyl ethyl esterification , methyl amidation is done 
such as compound which ) etc which esterification , amidation 
is done you can list carboxyl group of the compound (I ). 

With itself known method it can produce these compound 
from compound (I ). 

In addition prodrug of compound (I ) seems that from 
Hirokawa Shoten 1990 publication "Development of drug " 
Vol.7 molecular design 163page is stated in 198 page , it is 
possible to besomething which with physiological condition 
changes in compound (I ). 

[0020] 

As salt of compound (I ), you can list pharmacologically 
acceptable salt salt , etc can list the acid addition salt , for 
example sodium , potassium , magnesium , calcium or other 
metal salt , for example trimethyl amine , triethylamine , 
pyridine , picoline , N- methyl pyrrolidine , N- methyl 
piperidine , N- methylmorpholine or other organic salt etc of 
for example trifluoroacetic acid , acetic acid , lactic acid , 
succinic acid , maleic acid , tartaric acid , citric acid , gluconic 
acid , ascorbic acid , benzoic acid , methane sulfonic acid , 
p-toluenesulfonic acid acid , cinnamic acid , fumaric acid , 
phosphonic acid , hydrochloric acid , nitric acid , hydrobromic 
acid , hydroiodic acid , sulfamic acid , sulfuric acid or other 
acid . 

In addition, compound (I ) is good even with hydrate . 

When active form is needed in optical of compound (I ), using 
active starting substance for for example optical , or it can 
acquire with division of racemic form of the said compound 
which uses conventional method . 

[0021] 

itself known method (for example [katsuritsukii ] (Katritzky, 
A.R ), "comprehensive heterocyclic chemistry " 
(COMPREHENSIVEHETEROCYCLICchemistry ) 
[paagamonpuresu ] (PERGAMONPRESS ), 1984, method 
which is statedin Volume 3 , 57-156page etc) or it can 
produce compound (I ), with method whichcorresponds to 
that. 

In addition, it can produce compound (II- VI ) which is used 
compound (I ){Even among them, compound which possesses 
novel structure (I 1 ) }, and, as reaction intermediate , with 



Page 59 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



2003-11-11 



etc ^se^l-ci** ib&tt(i)a>tt£i^tt & 
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t <fcl^ C M 7>IU^rU>, ■Sfc**tTL^Tt J:t^ C 2 
_ 4 y;L/^-b> s -NR 1 -. -CO-. -S(0)m-. -0-, -N 
R l -CO- s -CO-NR^s -NR l -CO-NR 2 -. -NR 1 -S0 2 - 

Hf£&S£5FU Y l± CO Sfcli S0 2 £tfU M 

<b:|W!SS$-7K^'o) 



RJSStI 
[ft 25] 



method which is shown below for example . 

If each compound which is stated in reaction scheme below 
does not do reaction inhibition , it is possible to form salt , 
you can list those whichare similar to salt of compound (I ) as 
this salt . 

reaction scheme I (In Formula, R<sup>K/sup> shows 
protecting group of basis or amino group which issimilar to 
substituent on aforementioned nitrogen , R<sup>2</sup> and 
the R<sup>3</sup> show hydrocarbon group of ester which it 
can use as protecting group of the carboxyl group , basis 
which is similar to substituent where "optionally substitutable 
C<sub>l- 4</sub>alkylene , optionally substitutable 
C<sub>2- 4</sub>alkenylene , -NR<sup>l</sup>-, -CO-, -S 
(O ) m-, -0-, -NR<sup>K/sup>-CO-, 
-CO-NR<sup>K/sup>-, 
-NR<sup> 1 </sup>-CO-NR<sup>2</sup>-, 
-NR<sup> 1 </sup>-SO<sub>2</sub>- or 
-SO<sub>2</sub>-NR<sup>l</sup>- " which isshown with 
respective aforementioned X is good havingpossessed 
R<sup>4</sup> and R<sup>5</sup> showing, Y shows CO 
or SO<sub>2<ysub>, M<sup>3</sup> shows leaving group 
from M<sup>K/sup>, other signal show same meaning as 
description above. ) 

reaction scheme I 

[Chemical Formula 25 ] 
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or 

VI 

Klftift 



Xfi5 



R'NH^-COzR 2 XV 



ft 1 



V^IM-CObR 2 

R' 



186 



VD 



188 

as 



x«i 0 



1)R-Af«R*H DC 
2}Stc 





ISO 



182 

R-ArXH x 

R ArNHSOjR* M 



X«4 

R-ArtCH XIV 



R 1 

vra 

CO 



ft 1 

IV 



X«3 

R-ArY-M 1 XH 

R-Ar*co xm 




(18 fc£*(iX)«B**i*fc 
^>-tf>> +vb> % x*y— ^ 

□ □/fcjUA* V<7PPy^> % 1,2-V^P;UX£ 

-rh^tKP7^>. vif;n-fJk 

<D*pT\1fa0 deg C£l*L200 deg C<7);gjf^ 



(step 1 ) compound (II ) with, compound (IX ) after 
condensing, reducing the double bond , it can produce 
compound (I ). 

This condensation reaction , inert solvent , for example 
toluene , benzene , xylene , methanol , ethanol , propanol , 
isopropanol , n- butanol , chloroform , dichloromethane ,1,2- 
dichloroethane , tetrahydrofuran , diethyl ether , hexane , 
ethylacetate , dimethylformamide , dimethyl sulfoxide etc, or 
in these mixed solvent , is done withapproximately 0 deg C or 
temperature range of 200 deg C. 



reaction time is approximately 1 hour or approximately 1 00 
hours. 

Usually approximately 1 to 5 mole it uses compound (IX ) 
compound (II )vis-a-vis 1 mole . 

In addition, by fact that according to need acid is added, in 
addition, by thefact that water which is formed is excluded, 
reaction can beadvanced smoothly. 

To do with means of that itself public knowledge it is possible 
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reduction reaction . 

As for example reductant , when cyano tri hydro boron 
sodium etc is used, inert solvent , for example methanol , 
ethanol , benzene , toluene , chloroform , dichloromethane , 1 , 
2- dichloroethane , tetrahydrofuran , diethyl ether , hexane , 
ethylacetate , dimethylformamide , dimethyl sulfoxide etc, or 
in these mixed solvent , it is done with approximately 0 deg C 
or temperature range of 1 00 deg C. 



reaction time is approximately 1 hour or approximately 50 
hours . 

5 mole it uses reductant , from usually approximately 1/3 
compound (II )vis-a- vis 1 mole . 

By fact that according to need , acid is added, reaction can be 
advancedsmoothly. 

In addition, under existing of reductant , by fact that 
condensation reaction is done, imine derivative cannot be 
isolated, compound (I ) can be acquired. 

(step 2 ) compound (III ), compound (X ) or, compound (XI ) 
with by fact thatit reacts, compound (I ) can be produced. 

This condensation reaction , inert solvent , for example 
benzene , toluene , chloroform , dichloromethane ,1,2- 
dichloroethane , tetrahydrofuran , diethyl ether , hexane , 
ethylacetate , dimethylformamide , dimethyl sulfoxide etc, or 
in these mixed solvent , under existing of the phosphine 
compound and azo compound , is done with approximately 0 
deg C or temperature range of 150 deg C. 

reaction time is approximately 1 hour or approximately 50 
hours . 

As phosphine compound , [torifeniruhosufin ], be able to use 
tributyl phosphine etc, diethyl azodicarboxylate jp8 jpll , 
diisopropyl azodicarboxylate Soviet propyl , 1, l&apos; - (azo 
di carbonyl ) di piperidine , N, N, N&apos; , N&apos; 
-tetramethyl azo carboxamide etc can be used as azo 
compound . 

compound (X ) or usually approximately 1 to 5 mole it uses 
compound (XI ) the compound (III ) vis-a-vis 1 mole . 

(step 3 ) compound (IV ), compound (XII ) or, compound 
(XIII ) with by fact thatit reacts, compound (I ) can be 
produced. 

This condensation reaction , inert solvent , for example 
tetrahydrofuran , diethyl ether , dimethoxyethane , 
acetonitrile , hexane , toluene , benzene , dichloromethane , 
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chloroform ,1,2- dichloroethane , ethylacetate , methyl 
alcohol , ethyl alcohol , dimethylformamide , dimethyl 
sulfoxide , pyridine etc, or in these mixed solvent , is done 
withapproximately 0 deg C or temperature range of 130 deg 
C. 

reaction time is approximately 30 min or approximately 50 
hours . 

compound (XII ) or usually approximately 1 to 2 mole it uses 
compound (XIII ) the compound (IV ) vis-a-vis 1 mole . 

As according to need , base , making use of pyridine , 4- 
dimethylamino pyridine , triethylamine etc, reaction can be 
advancedsmoothly. 

(step 4 ) compound (V ), compound (XIV ) with by fact that it 
reacts, the compound (I ) can be produced. 

This condensation reaction , inert solvent , for example 
tetrahydrofuran , diethyl ether , dimethoxyethane , hexane , 
toluene , benzene , dichloromethane , chloroform ,1,2- 
dichloroethane , ethylacetate , methanol , ethanol , 
dimethylformamide , dimethyl sulfoxide , pyridine etc, or in 
these mixed solvent , is done withapproximately 0 deg C or 
temperature range of 200 deg C. 

reaction time is approximately 30 min or approximately 50 
hours . 

Usually approximately 1 to 5 mole it uses compound (XIV ) 
compound (V )vis-a-vis 1 mole . 

As according to need , acid , as base such as hydrochloric 
acid , pyrophosphoric acid , making use of pyridine , 4- 
dimethylamino pyridine , triethylamine , sodium hydride , 
potassium carbonate , sodium hydroxide etc, inaddition, 
reaction can be advanced smoothly by fact that copper etc is 
added. 

(step 5 ) compound (VI ), compound (XV ) with by fact that it 
reacts, the compound (VII ) can be produced. 

This condensation reaction inert solvent , for example 
tetrahydrofuran , diethyl ether , dimethoxyethane , acetone , 
methanol , ethanol , hexane , toluene , benzene , 
dichloromethane , dimethylformamide , dimethyl sulfoxide 
etc, or in these mixed solvent , is done withapproximately 0 
deg C or temperature range of 1 30 deg C. 

reaction time is approximately 1 5 min or approximately 50 
hours . 

Usually approximately 1 to 5 mole it uses compound (XV ) 
compound (IV )vis-a-vis 1 mole . 
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As according to need , base , making use of lithium hydride , 
sodium hydride , sodium methoxide , sodium ethoxide , 
potassium t-butoxide , potassium carbonate , triethylamine 
etc, reaction can be advancedsmoothly. 

When M<sup>3</sup> is hydroxy group , hydroxy group of 
VI methane sulfonylation , or the para toluene sulfonylation 
after doing, VII can be produced by fact that itreacts with 
compound XV. 

compound (VIII ) can be produced by cyclization doing (step 
6 ) compound (VII ). 

This cyclization reaction , inert solvent , for example 
tetrahydrofuran , diethyl ether , dimethoxy ethane , acetone , 
methanol , ethanol , n- butanol , hexane , toluene , benzene , 
dichloromethane , dimethylformamide , dimethyl sulfoxide 
etc, or in these mixed solvent , under existing of the base , is 
done with approximately 0 deg C or temperature range of 130 
deg C. 

reaction time is approximately 30 minutes or approximately 
20 hours. 

As base , lithium hydride , sodium hydride , sodium 
methoxide , sodium ethoxide , potassium t-butoxide , 
potassium carbonate etc can be used. 

compound (II ) can be produced by decarboxylation doing 
(step 7 ) compound (VIII ). 

To do with means of that itself public knowledge it is possible 
this decarboxylation reaction . 

for example solventless , or inert solvent , for example water 
and tetrahydrofuran , diethyl ether , dimethoxyethane , 
acetone , methanol , ethanol , n- butanol , hexane , toluene , 
benzene , dichloromethane , dimethylformamide , dimethyl 
sulfoxide , acetic acid etc, or in these mixed solvent , itis done 
with approximately 0 deg C or temperature range of 300 deg 
C. 

reaction time is approximately 30 minutes or approximately 
20 hours. 

Making use of according to need , hydrochloric acid , sulfuric 
acid , salt etc, reaction can be advanced smoothly. 

By fact that (step 8 ) compound (II ) is reduced, compound 
(III ) can beproduced. 

To do with means of that itself public knowledge it is possible 
this reduction reaction . 

As for example reductant , when sodium borohydride * is 
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used, inert solvent , for example methanol , ethanol , 
benzene , toluene , chloroform , dichloromethane ,1,2- 
dichloroethane , tetrahydrofuran , diethyl ether , 
dimethoxyethane , hexane , ethylacetate , 
dimethylformamide , dimethyl sulfoxide etc, or in these 
mixed solvent , it is done with approximately 0 deg C or 
temperature range of 100 deg C. 

reaction time is approximately 1 hour or approximately 50 
hours . 

Usually approximately 1 to 5 mole it uses reductant , 
compound (II )vis-a-vis 1 mole . 

azidization after doing (step 9 ) compound (III ), compound 
(IV ) can be produced byfact that it reduces. 

To do with means of that itself public knowledge it is possible 
azidization . 

As for example azidization agent , when biphenyl phosphonyl 
azido is used, inert solvent , for example toluene , benzene , 
xylene , chloroform , dichloromethane ,1,2- dichloroethane , 
tetrahydrofuran , diethyl ether , hexane , ethylacetate , 
dimethylformamide , dimethyl sulfoxide etc, or in these 
mixed solvent , 1 and 8 -diazabicyclo [5.4 . 0] - 7 -undecene 
or other under existing, it is done withapproximately 0 deg C 
or temperature range of 100 deg C. 



reaction time is approximately 30 min or approximately 100 
hours. 

Mitsunobu reaction , or to do even with condition of 
improved method it is possiblethis azidization . 

To do with means of that itself public knowledge it is possible 
reduction reaction . 

As for example reductant , when lithium aluminum hydride 
Niu * is used, inert solvent , for example tetrahydrofuran , 
diethyl ether , dimethoxyethane , benzene , toluene , 
chloroform s dichloromethane ,1,2- dichloroethane , hexane 
etc, or in these mixed solvent , it is done with approximately 0 
deg C or temperature range of 100 deg C. 

reaction time is approximately 15 min or approximately 50 
hours . 

Usually approximately 1 to 5 mole it uses reductant , 
compound (III )vis-a-vis 1 mole . 

aromatization after doing (step 10 ) compound (II ), 
compound (V ) can be produced byfact that halogenation it 
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does. 

To do with means of that itself public knowledge it is possible 
aromatization reaction . 

When for example palladium -carbon is used, inert solvent , 
for example toluene , benzene , xylene , water, methanol , 
ethanol , propanol , isopropanol , n- butanol , chloroform , 
dichloromethane , 1,2- dichloroethane , tetrahydrofuran , 
diethyl ether , hexane , ethylacetate , dimethylformamide , 
dimethyl sulfoxide , N, N- dimethyl acetamide , diphenylether 
etc, or in these mixed solvent approximately 0 deg C or it is 
done with temperature range of 200 deg C 



reaction time is approximately 30 min or approximately 100 
hours. 

To do with means of that itself public knowledge it is possible 
halogenation reaction . 

When 3 chloride phosphorus are used as for example 
halogenating agent , solventless , or inert solvent , for 
example tetrahydrofuran , dimethoxyethane , hexane , 
toluene , benzene , chloroform , dichloromethane ,1,2- 
dichloroethane , dimethylformamide , dimethyl sulfoxide etc, 
or inthese mixed solvent , approximately 0 deg C or it is done 
with temperature range of 150 deg C making use of 
halogenating agent of approximately 5 times mole 
fromapproximately 1/3. 

reaction time approximately 30 min or is approximately 10 
hours . 

In this way, it attaches on substituent conversion reaction 
compound which is acquired (I ) -compound (VIII ), with 
desire, can convert those substituent and compound (I* ) -can 
acquire compound (VIII* ). 

In addition, compound which is acquired with substituent 
conversion (II* ) -with reaction which from compound 
(VIII* ) is stated in reaction scheme I, the compound (I* ) can 
be produced. 

In addition, compound which is acquired with these step (I* ) 
- the compound (V* ) can also use for following reaction 
without isolation and purification doing. 

However, when compound has carbonyl group , amino 
group , hydroxyl group , carboxyl group in aforementioned all 
production method ,object compound can be acquired by fact 
that general protecting group is good beingintroduced by 
compound due to that itself known method beforehand, after 
reacting according to need , protecting group removes. 

Here, for example optionally substituted ring it is good as 
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protecting group of carbonyl group , cyclic or the acyclic 
acetal or ketal group *jpl 1 ;optionally substituted ring it is 
good, it can use cyclic or acyclic dithio acetal , or dithio 
ketal ; etc. 

Here, for example lower (C<sub>l- 6</sub> ) alkyl -carbonyl 
(for example formyl , acetyl , propanoyl , butyryl , isobutyryl , 
valeryl , pivaloyl etc), it can use benzoyl etc as protecting 
group of amino group . 

As protecting group of hydroxyl group , for example methoxy 
dimethyl methyl , trimethylsilyl , t-butyl dimethyl silyl , 
trimethylsilyl ethoxymethyl (SEM ), it can use 
methoxymethyl , benzyloxy methyl , tetrahydropyranyl 
(THP ) etc. 

As protecting group of carboxyl group , for example lower 
(C<sub>l- 6</sub> ) alkyl (for example methyl , ethyl , 
propyl , isopropyl , butyl , isobutyl , s-butyl , t-butyl , pentyl , 
hexyl etc), it can use C<sub>7-12</sub>aralkyl (for example 
benzyl , phenethyl , 4- phenyl propyl , 4- phenyl butyl , 1- 
naphthyl methyl etc). 

In addition, converting carboxyl group to 2 -oxazoline ring , it 
is possible toprotect. 

In addition, that itself public knowledge or it can use method 
(method which is stated in for example 
[purotekutibuguruupusuinooganikkukemisutorii ] 
(J.F.W.McOmie and others, [purenamupuresu ] corporation)) 
which correspondsto that, as method of introduction and 
removal of protecting group , for example acid , base , 
reduction and ultraviolet light , hydrazine , phenylhydrazine , 
N- methyl sodium dithiocarbamate thorium , 
[tetorabuchiruanmoniumufuruorido ], it can use method 
which is treated with palladium acetate etc, but as removal 
method . 

[0022] 

for example [katsuritsukii ] (Katritzky, A.R ), "comprehensive 
heterocyclic chemistry " 

(COMPREHENSIVEHETEROCYCLICchemistry) 
[paagamonpuresu ] (PERGAMONPRESS ), 1984, method 
which is statedin Volume 3 , 57-156page , "New vitamin 
study" Vitamin Society of Japan , 1969 , 131-190page etc or it 
can produce starting material compound which is used 
inaforementioned manufacturing method , with method which 
corresponds to that. 

In addition, itself known method or it can produce other 
starting material compound with the method which 
corresponds to that. 

When with each reaction of aforementioned this invention 
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compound isacquired with free state , following to 
conventional method , when it is possibleto convert to salt , it 
is acquired, in addition as salt following to conventional 
method , it is possible also to convert to released form orother 
salt . 

this requiring, from reaction mixture means, for example 
extraction, concentration,neutralization, filtration and 
recrystallization , of itself public knowledge 
[karamukuromatogurafii ], by factthat it uses thin layer 
chromatography or other means , it can isolate and can refine 
compound (I )which is acquired. 

It can produce salt of compound (I ), by fact that inorganic 
acid or organic acid is added to for example compound (I ) in 
accordance with means ofthat itself public knowledge . 

When optical isomer can exist in compound (I ), to produce 
individually itis possible also in each case of these individual 
optical isomer and those mixture being something which is 
included naturally in range of the this invention , optical 
resolution to do with desire these isomer in accordance with 
the means of that itself public knowledge . 

In addition, it is something to which compound (I ) is good 
even with hydrate , in each case of hydrate and nonhydrate is 
included inrange of this invention . 

[0023] 

As for compound (I ) of this invention , 
Being safe with low toxicity , 
GRKinhibition , 

Especially, because it possesses strong GRK2inhibition , 

animal especially vis-a-vis mammal (for example human , 
monkey , cat , pig , horse , bovine , mouse , rat , Cavia 
(guinea pig ), dog , rabbit etc), 

for example 

heart disease (cardiomegaly , acute heart failure and * 
includes * blood characteristic such as chronic heart failure , 
cardiomyopathy , angina pectoris , myocarditis , arrhythmia , 
tachycardia , myocardial infarct which ), 

myocardial ischemia , 

vein functional failure , 

heart failure movement after myocardial infarct , 

hypertension , 

lung characteristic heart, 

arteriosclerosis which includes atheromatous (Such as 
aneurysm , coronary arteiosclerosis , brain arteriosclerosis , 
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peripheral arteriosclerosis ), 
blood vessel hyperplasia , 

blood vessel hyperplasia or plugging and organ disorder , 
after intervention (Such as percutaneous angioplasty , stent 
placement , coronary artery endoscope , intravascular 
ultrasound , crown note thrombolysis therapeutic method ) 

blood vessel re-plugging *restenosis , after bypass surgery 

heart function decrease after artificial cardiopulmonary 
surgery , 

Breathing apparatus disorder (Such as common cold , 
pneumonia , asthma , pulmonary hypertension , lung 
thrombus *pulmonary embolus ), 

bone disease (bone fracture , re-bone fracture , bone 
deformation & deformation spine symptom, osteosarcoma s 
myeloma , bone formation failure , side * symptom or other 
non- metabolic bone disease , bone loss , osteoporosis , 
osteomalacia , rickets , fibrous ostitis , renal osteodystrophy , 
bone [peechetto ] illness, such as thestiffiiess characteristic 
neuromyelitis , chronic rheumatoid arthritis , deformation 
behavior knee joint flame and in those similar disorder 
destruction of joints tissue ), 

inflammatory disease (retinopathy , kidney symptom and 
nerve disorder , large vascular disorder or other diabetic 
complication ;chronic rheumatoid arthritis , arthritis 
deformans , rheumatism way gentle solution of 
inflammation enlargement after neuromyelitis , periostitis or 
other arthritis ; surgery * external scratch ; pharyngitis ; 
bladder flame; such as pneumonia endogenous 
eczema ;Crohn&apos;s disease , ulcerative colitis or other 
inflammatory bowel disease ;meningitis ; inflammatory 
ophthalmic disease ;pneumonia , silicon lung , lung 
sarcoidosis , lung tuberculosis or other inflammatory lung 
disorder ), 

allergy (Such as allergic rhinitis , conjunctivitis , alimentary 
canal allergy , pollen allergy , anaphylaxis ), 

drug dependency , 

nerve degenerative illness (Such as Alzeheimer&apos;s 
disease , Parkinson&apos;s disease , amyotrophic lateral 
sclerosis , AIDS encephalopathy ), 

central nerve disorder (Such as cerebral hemorrhage and 
cerebral infarction or other disorder and its sequela & 
complication , head trauma , spine damage , cerebral edema , 
perception dysfunction , perception functional abnormality , 
autonomic dysfunction , autonomic nerve functional 
abnormality , multiple sclerosis ), 
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dementia , 

memory impairment , 
cognitive disorder , 
Amnesia, 
anxiety disease , 
tension disease , 
unpleasant emotion state , 

psychiatric disease (Such as depression , epilepsy , alcohol 
addiction ), 

ischaemic peripheral circulation disorder , 

deep part venous thrombosis , 

occlusive peripheral . circulation disorder , 

arteriosclerosis obliterans , 

occlusive thrombus characteristic angitis , 

diabetes (Such as 1 type diabetes , type 2 diabetes , pregnancy 
diabetes ), 

diabetic complication (nerve disorder , kidney symptom, 
retinopathy , cataracts , large vascular disorder , osteoporosis , 
diabetic high osmotic pressure coma and infection , diabetic 
necrosis , mouth cavity xerosis, such asdecrease and cerebral 
blood vessel disorder , peripheral blood line disorder of 
auditory sense ), 

urinary incontinence , 

metabolism *nutrition disorder (obesity , hyperlipidemia , 
hypercholesterolemia , diabetes , glucose tolerance 
abnormality , high uric acid blood symptom, high potassium 
blood symptom and high sodium blood symptom, such as ), 

insulin resistance syndrome , 

[shindoroomu ] X, 

internal organs obesity group, 

Characteristic dysfunction or other prevention and treatment 
etc of male or women , 

And disorder , for example blood pressure circadian variation 
abnormality , cerebral blood vessel disorder whose relation 
with Gprotein conjugation type receptor is deep (Such as 
asymptomatic cerebral blood vessel disorder , transient 
ischemic attack , apoplectic stroke , cerebrovascular 
dementia , hypertensive encephalopathy , cerebral infarction ), 
the recurrence and sequela of cerebral edema , cerebral 
circulation disorder , cerebral blood vessel disorder (Such as 
neurologic feature; , neurologic feature , visible disease state , 
daily activity disorder ), kidney disease (nephritis , glomerular 
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nephritis , glomerular muscardine, renal failure , 
thrombogenicity microangiopathic symptom, diabetic 
nephropathy , nephrotic syndrome , hypertension 
characteristic kidney muscardine, includes kidney symptom 
with complication , irradiation of dialysis such as organ 
disorder which ), erythrocyte increasesymptom after 
transplant & rejection reaction , ophthalmic disease after 
hypertension *organ disorder *blood vessel hyperplasia , 
transplant (Such as glaucoma , high intraocular pressure 
symptom ), thrombosis , multiorgan failure , endothelium 
dysfunction , hypertension characteristic ringing in the ear , 
other cardiovascular disease (Such as ischaemic cerebral 
circulation disorder , Raynaud&apos;s disease , 
Buerger&apos;s disease ), chronic obstructive pulmonary 
disease , interstitial pneumonia , carinii pneumonia , collagen 
disease (Example, systemic erythematodes * and 
scleroderma , occurring frequently arteritis etc), liver disorder 
(Includes chronic such as hepatitis , liver cirrhosis which ), 
the portal vein pressure accentuation symptom, digestive 
system disease (disorder , dyspepsia , esophagus ulcer , 
pancreatitis , colonic polyp , gallstone disease , hemorrhoid 
after gastritis , stomach ulcer , stomach cancer , stomach 
surgery *, such as vein clot rupture of esophagus and 
stomach ), blood *hematopoietic organ disorder (Such as 
erythrocyte increase symptom and vascular purpura , 
autoimmune hemolytic anemia , disseminated intravascular 
clotting syndrome , occurring frequentlycharacteristic bone 
marrow symptom ), solid neoplasm , neoplasm (Such as 
malignant melanoma , malignant lymphoma , digestive organ 
(Example, such as stomach , intestine ) cancer ), cancer and 
transfer , endocrine disorder of cachexia , cancer which 
accompanies that (horse mackeral Song illness, [kusshingu ] 
syndrome , brown cell kind, such as idiopathic aldosterone 
symptom ), Creutzfeldt-Jakob disease ** illness, urinary tract 
*male characteristic vessel disorder (Bladder flame, such as 
prostatic hyperplasia , prostate cancer , characteristic 
infection ), gynecological disease (Such as climacteric 
disorder , pregnancy poisoning , endometriosis , uterine 
leiomyoma , ovary disorder , mammary gland disorder , 
characteristic infection ),with environment *occupation 
characteristic factor disorder (With radiation disorder , 
ultraviolet light *infrared light *laser beam such as disorder , 
Takayama illness ), infection (site mega jpl 1 virus , 
[infuruenzauirusu ], herpes virus or other viral infectious 
disease , rickettsial infection symptom, such as bacterial 
infection ), thepoison blood symptom (Blood poisoning and 
blood poisoning characteristic shock , endotoxin characteristic 
shock , gram negative blood poisoning, such as toxin shock 
syndrome ), ear nose laryngopharynx disorder ( Such as 
[menueru ] syndrome , ringing in the ear , flavor disorder , 
vertigo , equilibrium disorder , swallowing disorder ), 
dermititis (Such as cheloid , angioma , psoriasis ), being 
useftilin dialysis low blood pressure , myasthenia gravis , 
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chronic fatigue syndrome or other systemic illness or other 
prevention or treatment , it is desirable to use for heart failure 
or other prevention or the treatment even among them. 

Here, myocardial infarct , angina pectoris , heart bypass 
surgery , thrombolysis therapeutic method and treatment etc 
of prognosis after crown blood vessel reconstruction 
areincluded by concept of prevention of heart failure , in 
addition, in theconcept of treatment of heart failure , 
development control and serious illness conversion control of 
heart failure or maintenance etc of heart function at thetime of 
non- psychopharmacologic treatment (Inside aorta 
[baruunpanpingu ], auxiliary artificial heart , [bachisuta ] 
technique and cell transplant , genetic therapeutic , heart 
transplant etc) enforcement for severe heart failure are 
included. 

[0024]' 

compound (I ) of this invention that way or combines 
pharmacologically acceptable carrier carrier , as neededdoes 
vehicle , diluent , etc can prescribe to oral or parenteral . 

As for formulation of this invention which contains 
compound (I ), for example tablets (sugar-coated tablet , 
film-coated tablet pill is included. ), pill , granule , powder , 
capsules (soft capsules is included. ), you can list syrup , 
emulsion , suspension etc as formulation when the oral dosage 
it does, in addition, you can list for example injectable , fill 
agent , drip , suppository , inhalant (inhalation ) etcas 
formulation when parenteral administration it does. 

In addition, also it is effective to make sustained release 
formulation , suitable base (polymer of copolymer , butanoic 
acid of polymer , butanoic acid -glycolic acid of polymer , 
glycolic acid of example and butanoic acid and mixture , poly 
glycerol fatty acid ester etc of polymer of glycolic acid ) 
withcombining. 

content of compound (I ) in this invention formulation differs 
according to form of formulation , but they are 2 or 85 
weight %, preferably 5 to 7 Oweight % usually, vis-a-vis total 
formulation . 

[0025] 

manufacturing method of public knowledge which is used 
generally with this said field as the method which produces 
compound (I ) in aforementioned formulation , can beapplied. 

In addition, when it produces in aforementioned formulation , 
when makemaking formulation of according to need , , in 
formulation field usually, as needed, the suitable amount 
containing vehicle , binder , disintegrating agent , lubricant , 
sweetener , surfactant , suspending agent , emulsifier etc 
which is used, it can produce. 
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When for example compound (I ) make it makes tablets , 
containing vehicle , binder , disintegrating agent , lubricant , 
etcit is possible, to produce, when make it makes pill and the 
granule , containing vehicle , binder , disintegrating agent , etc 
it can produce. 

In addition, when powder and make it makes capsules , when 
vehicle etc, make it makes syrup , when sweetener etc, 
emulsion or make itmakes suspension containing suspending 
agent , surfactant , emulsifier , etc it can produce. 

[0026] 

As example of vehicle , you can list lactose , sucrose , 
fructose , starch , sucrose , microcrystalline cellulose , 
Glycyrrhiza powder , mannitol , sodium hydrogen carbonate , 
calcium phosphate , calcium sulfate etc. 

As example of binder , 5 or 10 weight %starch spreading 
liquid , 1 0 or 20 weight %gum arabic liquid oryou can list 
gelatin liquid , 1 to 5 weight %traganth liquid , 
[karubokishimechiruseruroosu ] liquid , sodium alginate 
method liquid , glycerin etc. 

As example of disintegrating agent , you can list starch , 
calcium carbonate etc. 

As example of lubricant , amount of magnesium stearate **, 
you can list stearic acid , calcium stearate * and purified talc 
etc. 

As example of sweetener , you can list fructose , fructose , 
invert sugar , sorbitol , xylitol , glycerin , single syrup etc. 

As example of surfactant , you can list sodium lauryl sulfate * 
and polysorbate 80, sorbitan mono fatty acid ester , polyoxyl 
stearate sill 40 etc. 

As example of suspending agent , gum arabic , sodium 
alginate method , [karubokishimechiruseruroosunatoriumu ], 
you can list methylcellulose , bentonite (DANA 7 1.3. la. 1-2 ) 
etc. 

As example of emulsifier , you can list gum arabic , traganth , 
gelatin , polysorbate 80 etc. 

Furthermore, when compound (I ) is produced in 
aforementioned formulation , with desire, in refining field 
usually, colorant , preservative , fragrance , flavoring , 
stabilizer , thickener etc whichis used can be added suitable 
amount , suitable amount . 

[0027] 

You can use formulation of this invention which contains 
compound (I ), safelywith stability and low toxicity . 
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Approximately 1 or 1000 mg , preferably approximately 3 or 
300 mg , plate preferably approximately with 10 or 200 mg , 
these one time or 2 or dividinginto thrice compound (I ) as, it 
can prescribe. As for dose of 1 day when with such as state of 
patient and types , administration route of body weight , 
compound different , oral dosage it does in patient of for 
example heart failure , as for dose of adult (body weight 
approximately 60 kg ) per day active ingredient 

Case compound (I ) of this invention is prescribed to 
parenteral , usually, itprescribes in form of liquid (for 
example injectable ). 

As for single dose , usually body weight per kg approximately 
0,01 mg ~ approximately 100 mg , preferably approximately 
0.01 - approximately 50 mg , more preferably approximately 
prescribing 0.01 - approximately 20 mg with vein injection is 
conducive different even such as administration object , 
object organ , disease , administration method to shape of for 
example injectable . 

As injectable , other than and subcutaneous injectable , 
endodermal injectable , intramuscular injectable , intravenous 
drip etc vein injectable are included, the[iontoforeshisu ] 
percutaneous agent etc is included in addition as retention 
formulation . 

compound (I ) of itself known method , namely, this invention 
it melts this injectable in aqueous solution or the oily liquid of 
sterile , suspension or it is manufactured by factthat it 
emulsifies. 

You can list physiological saline , fructose and isotonic liquid 
(Such as for example D-sorbitol , D-mannitol , sodium 
chloride ) etc which includes other adjunctive drug as aqueous 
solution of injectable , suitable solubilizer , for example 
alcohol (for example ethanol ), poly alcohol (for example 
propylene glycol part , polyethylene glycolated jpl 1 ), 
arepossible to jointly use with nonionic surfactant (for 
example polysorbate 80, HCO-50 ) etc. 

As oily liquid , you can list sesame oil , soybean oil , etc you 
are possible to jointlyuse with benzyl benzoate , benzyl 
alcohol etc as solubilizer . 

In addition, buffer (for example phosphate buffer , sodium 
acetate buffer ), anesthetic (Such as for example 
benzalkonium chloride , procaine hydrochloride ), stabilizer 
(Such as for example human blood serum albumin , 
polyethylene glycolated jpl 1 ), it is possibleto combine with 
preservative (Such as for example benzyl alcohol , phenol ) 
etc. 

injection liquid which is manufactured, usually, is filled in 
ampoule . 

In addition, formulation (formulation which contains 
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compound (I )) of this invention as needed, drug , for example 
digitalis , whichusually is used for heart failure treatment 
[katekoramin ] (Example and dobutamine , dopamine , 
denopamine , [zamoterooru ] etc), the;be -blocker 
(bisoprolol , carvedilol etc), nitric acid medicine 
(nitroglycerine etc), hydralazine , Ca antagonist (amlodipine 
etc), ACE inhibitor (enalapril etc), Allantagonist (candesartan 
etc), diuretic (furosemide etc),PDE inhibitor (milrinone etc), 
Ca sensitivity increase medicine (pimobendan etc), 
thrombolytic (t-PA etc), anticoagulant (heparin , warfarin etc), 
antiplatelet agent (aspirin etc), antiarrhythmic drug 
(amiodarone etc), HMG-CoA reductase inhibitor (atorvastatin 
etc), the;al blocker (prazosin etc), the atrium diuresis peptide , 
NEP inhibitor (fasidotril etc), endothelin antagonist (bosentan 
etc), aldosterone antagonist (spironolactone etc), vasopressin 
antagonist ( [konibaputan ] etc), jointly using with 
[matorikkusumetaropuroteaaze ] inhibitor , , etc, orcombining 
these pharmaceutical component appropriately, it can use. 



Furthermore, non- psychopharmacologic treatment , for 
example assisted circulation method for severe heart failure 
(Inside aorta [baruunpanpingu ], auxiliary artificial heart etc), 
jointly usingwith [bachisuta ] technique and heart transplant , 
etc you can use. 

Furthermore, when applying compound of this invention to 
theabove-mentioned each disorder , organism formulation 
(Such as example: antibody , vaccine formulation ) with also 
being possible tojointly use, in addition, combining with 
genetic therapeutic method etc, as the combination therapy 
also it is possible to apply. 

As antibody and vaccine formulation , vaccine formulation , 
CETPantibody , TNF;al antibody for vaccine formulation , 
CETP for the for example angiotensin II and antibody , 
amyloid ;be vaccine formulation , 1 type diabetes vaccine 
(Such as DIAPEP-277 of Peptor corporation ) or other other 
things for theother cytokine , You can list antibody or 
vaccine , sugar metabolism and for protein whichparticipates 
in insulin resistance antibody or vaccine formulation etc 
regarding the enzyme and protein which participate in clotting 
* fibrinolytic system of antibody or the vaccine formulation , 
blood for enzyme and protein which participate in cytokine , 
renin *angiotensin enzyme and antibody or vaccine 
formulation , blood lipid metabolism for its product . 

In addition, as genetic therapeutic method, gene which it is 
related to enzyme and protein whichparticipate in therapeutic 
method , blood lipid metabolism which uses therapeutic 
method , antisense which uses treatment method , NF;ka B 
[dekoi ] or other DNA [dekoi ] which such as treatment 
method , ;be ARKct uses gene whichwith GRK and the;be 



Page 75 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



2003-11-11 



■f5itfi?-£JlllvfcS&*&*NF/eB xzi^t* 

(7) DNA T^Zmi^femfifc . 7>^-t>7. 

t- n — I* h 'J y 'J -fe 'J K3Z. li hdl-=i uxf n 
-;UX(*Jfll(t"J>llSKO«l«» »J|Kl=ii 

a-r*ae ; f-*ffli^=/ i &*a» tnf ^cd-im 

•So 



[0028] 

«-e*-3T**iHtBS-#-*ta>-eii«E<, £fc 

I* TLC(Thin Layer Chromatography, SIH<7P 
■7h^7-r-)lCck«tl*Tl3fr&+5*ifco 

TLC ttSlZ jSL^TIi. TLC -J\s—VtLX*)V? 
(Merck)ttSO 60F 254 *fcl4»±5/"J$/7fc* 
NH JMB*«tLTI**7A^PTh 

amatLt: uv «ms£SfflLfco 

;U^r;U 60(70 fcl^L 230 *;/i/i)*fci4*— if 
60(230 fcl*L 400 tL<l4fP* 
C-300(45~75/iM)£jHl> 

* : 5AfflSfttt$/y*^H4S±S/ , J?/7<b* 
ttSIOttattti/'J* NH-DM1020(100 ftl*L 20 



ARES tin which use treatment method , ;be receptor 
whichuses for example cytokine , renin *angiotensin enzyme 
and gene which it is related to its product and gene which it is 
related to [adenireetosaikureesu ] or other signal transduction 
system it is related (It is related to metabolism , excretion , 
absorption of for example cholesterol or triglyceride or the 
HDL-cholesterol or blood phospholipid such as gene which ) 
You can list treatment, method , sugar metabolism which uses 
gene which it is related to the enzyme and protein (Such as for 
example HGF, VEGF or other growth factor ) which 
participate in neovascularization therapeutic method which 
designates treatment method , peripheral blood vessel 
plugging symptom etc which is used as object and antisense 
etc for treatment method , TNFor other cytokine which uses 
gene which it is related to protein whichparticipates in insulin 
resistance . 

In addition, also it is possible to jointly use with blood vessel 
and the cardiac muscle newborn therapeutic method which 
utilize various organ regeneration method and bone marrow 
cell (Such as bone marrow mononuclear cell , bone marrow 
stem cell ) and transplant ofother cell (Such as embryonic 
stem cell , myoblast ) which such as heart regeneration , 
kidney regeneration „ pancreatic regeneration , 
revascularization possesses differentiationtalent to muscle . 

[0028] 

[Embodiment of the Invention ] 

this invention furthermore is explained in detail with Working 
Example , Formulation Example and the Working Example 
below, but these examples are not something which limits the 
this invention with mere actual example , in addition range of 
this invention it ispossible to change in range which does not 
deviate. 

Liquation in [karamukuromatogurafii ] of Working Example 
with TLC (ThinLayerChromatography, thin layer 
chromatography ) was done underobserving. 

With 60 F<sub>254</sub> of Merck Ltd. (Merck ) supplied 
or NH of Fuji Silysia Chemical Ltd. (DB 69-074-5500 ) 
supplied , as developing solvent regarding TLC observation , 
as TLCplate with [karamukuromatogurafii ] the UV detector 
was adopted with solvent which is used as elution solvent , as 
the detection method . 

silica gel for column similarly keiselguhr 60 of Merck make 
(70 or 230 mesh ) or keiselguhr 60 (230 or 400 mesh ), or 
used Wako Pure Chemical Industries Ltd. (DB 69-059-8875 ) 
supplied Wako Gel C-300 (45 - 75;mu M ). 



basic silica gel for column used basic silica NH-DM 1 020 
(100 or 200 mesh ) of Fuji Silysia Chemical Ltd. (DB 
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69-074-5500 ) supplied . 

nmr spectrum measured with Varian Gemini 200 type, or 
Mercury300 type spectrometer making useof 
tetramethylsilane as inside or outside standard , chemical shift 
with the;de value , showed the coupling constant with Hz . 



It measured IR spectrum with Shimadzu FTIR -8200PC type 
spectrometer . 

numerical value which is shown inside () in mixed solvent is 
volume proportion ofeach solvent . 

In addition in solution , % number of grams in solution 100ml 
is displayed. 

In addition signal in Reference Example , Working Example 
is next kind of meaning. 



s 


: vXfbyh (singlet) 






s 


: singlet (singlet ) 






d 


:$f?U?h (doublet) 






d 


rdoublet (doublet ) 






t 


: h 'J (triplet) 






t 


rtriplet (triplet ) 






q 


: ^9 ;i/T-yh (quartet) 






q 


:quartet (quartet ) 






dd 




£*:?Uyh (double doublet) 




dd 


: double 


doublet (double doublet ) 




dt 


:??)\, 


HJ^WKdouble 


triplet) 


dt 


:double 


<seq>double triplet 


triplet ) 


dq 




<7 9 JU-r^h (double 


quartet 


) 




dq 


: double 


<seq>double quartet 


quartet 


) 





e doublet) 

td :h'J^;U y^L/'vKtriplc doublet) 

tt :MJ^U hU^U^Ktriple triplet)m 
^U^h^ultiplet) 



edoublet ) 

td: triple doublet (tripledoublet ) 

tt:triple triplet (triplet ripl et ) m:multiplet (multiplet ) 



Page 77 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



2003-11-11 



br :^P— K (broad) 










bnbroad (broad ) 


brs :~Jn— K V>^byh (broad singlet) 


brsibroad singlet (broadsinglet ) 


J :fry^U>#/l:!K (coupling constant) 




J: coupling constant (coupling constant ) 


WSC :**tt*JM*5H'5K 










WSC:water solubility carbodiimide 


THF :xh9fcKP75> 










THF itetrahydrofuran 


DMF :i?>^U*;UA75K 










DMF :dimethylformamide 


DMSO : v^UTJU/fx^vK 










DMSO idimethyl sulfoxide 


HOBt: 1 - tKP^V^OXh'JT 7 ^— ;U 






HOBt : 1- hydroxy benztriazole 


EtOAc:ftBx*J1, 










EtO Ac : ethylacetate 


MCPB 


A:m-^7PjH?fIfl 










MCPB 


A:m-chloroperbenzoic acid 



[0029] 

mmn 
mmm i 

(it^ty 1 £>S£) 

2,8- v^;U-7,8- V t K P tf U K[2,3-d] t° U £ v>- 
5(6H)-^">(O.35g)0 h JUX>JS jft (1 0ml)lcK^ 
v;UT£>(0.22ml)(t p-HUXl/TJUTfC^-* 



[0029] 

[Working Example (s )] 

Working Example 1 

(Production of compound 1 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 12 hour heating and refluxing it 
made toluene solution (10 ml ) of (0.35 g ) benzylamine (0.22 
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fQ®(36mg)£ 12 l$P B 1JjD!l&iI3SLfc. 

»ttLT»**>*y-;i/(10ml)l=»»L» 
<b*^^hU^A(0.12g)£aQ*.-CM;£-C'40# 

XffiU in *lMb*MJ*A*aM*fcl»x* 

»X^;U:/\*-y->=3:l)l=#L,»*LT 
>S/;U-2,8-S?/^;U-5,6,7,8-'rh7tKPtf l JK[2, 
3-d]e«JS2?>-5-75>«b^«B l)(0.31g)£;4# 

'H-NMR(CDCl 3 ,300MHz) 5 1. 80-2.0 l(2H,m), 
2.47(3H,s), 3.17(3H,s), 3.22-3.29(lH,m), 3.61- 
3.70(1 H,m), 3.73(1 H,t,J=3.9Hz), 3.85(2H,s), 7. 
22-7.36(5H,m), 7.86(lH,s). 

[0030] 

nmmi 

(1bfttt2 0>KS) 

TK^^b^-h'J^AO-fttt, 60%, 13mg)£N,N-v/ 
*;U7faUA75h*(5ml)l=lt^;B*1t\3,5-i/7x 
x;U-iH-t O: 5y-M0.06g)^i)nx.T^;g'e 30 

6,7 t 8-Th5fcKQIf , JK[2,3-d]fc? l J5$?>-5--OU) 

^>Xy5K(0.iig)^*p^.. "MtmX* 2 mm 30 # 

*ift»x*;i,£jQjLT#iSl,fc. 

JO^TlSlPtL, lrt*x*;u-c«i 

vUfc^U^A^n^h^^-^ltxT-'U: 
x$y-;u=20:i)lcttU;13§LTN-^>vJl<-N 
-(2,8- ;U-5 ,6,7,8-f- fc KP t? 'J K[2,3-d] fcf 
l J5^>-5-1 , ^)-4-[(3,5-v7xx;U-iH-t° : 7 v y— 
;U-l--f;i/)>^;U]'<>X75K0b^%l 2)(86mg) 



2003-11-11 

ml ) with including p-toluenesulfonic acid acid monohydrate 
(36 mg). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, it melted residue in methanol (10 ml ), 40 
minutes itagitated with room temperature including sodium 
borohydride*(0.12g). 

It concentrated, separating it did including 1 Nsodium 
hydroxide aqueous solution production liquid and 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate rhexane =3:1 ), concentrated and it acquired N- 
benzyl -2, 8-dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-amine (compound 1 ) (0.31 g ) as oil . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1 .80 - 2.01 (2 H, m ), 2.47 (3 H, s ), 3.17 (3 H, s ), 3.22 - 3.29 
(1 H, m ), 3.61 -3.70 (1 H, m ), 3.73 (1 H, t, J=3.9Hz ), 3.85 
(2 H, s ), 7.22 - 7.36 (5 H, m ), 7.86 (1 H, s ). 

[0030] 

Working Example 2 
(Production of compound 2 ) 

suspension doing sodium hydride (oily , 60%, 13mg ) in N, 
N- dimethylformamide (5 ml ), 30 minutes it agitatedwith 
room temperature 3 and 5 -biphenyl -lH-pyrazole including 
(0.06 g). 

N- benzyl -4- (chloromethyl ) -N- including (2 and 8 
-dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) benzamide (0.1 1 g ), equivalent of 2 hours 
30 it agitated with room temperature . 

separating it did including water and ethylacetate . 

It made saturated in water layer including salt , extracted with 
the ethylacetate . 

You washed organic layer together with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate :ethanol =20: 1 ), concentrated and N- benzyl -N- 
(2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) - 4 - itacquired [ (3 and 5 -biphenyl 
-lH-pyrazole -1- yl ) methyl ] benzamide (compound 2 ) (86 
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mp. 103-106 deg C 



mg ) as colorless cryslal 
mp.103 -106degC 





C39H36N6O-0. 5H20<bLT 






elemental analysis values 


C39H36N6O*0.5H2O doing 


Calcd. 


C, 76. 32; H, 6. 08; 


N, 


13. 69. 


Calcd. 


C,76.32;H,6.08; 


N, 


13.69. 


Found 




C, 76. 38 


; H, 6. 15 


N. 


13. 46. 


Found 


C/76.38 


;H,6.15 


N, 


13.46 . 



'H-NMRCCDCWOOMHz)^ 1.89(2H,brs), 2,48 
(3H,s), 3.0-3.5(2H,m), 3.05(3H,s), 3.8-4.0(lH, 
m), 5.02(lH,brs), 5.41(3H,brs), 6.68(lH,s), 7.0 
-7.6(1 7H,m), 7.78-7.87(3H,m). 

[0031] 

§Sfi£$J 3 

(ittuVa 3 0£&) 

2,8-v^;U-7,8-vtKPt°'JK[2,3-d]t 0 'J5v>- 
5(6H)-^">(0.35g)<»r-;UX>J§jg(10ml)IC2-7x 
-JU^7-'J>(2.0g)t p-hJUX>x;U^>^ 
-7KfQ%(40mg)^ ADKs IBWOjSHiSKLfc. 

«ttLT»*lc 5%*»<b-*-h'J-!7A7K»*(io 
mI)tff«B»*(l Jg)tlPjL, EST? 3 Bffimn 

vV*^u^A?n?h^:^-(l^x^u) 
KttU »ffiLT8S$£x-T;U-^*-tr>frt> 
B$Sb b bLT2,8-v>^^-N-[2-(^x- j /1,5 1 ^-Px 
-^]-5,6,7,8-^h^LKnt°UK[2,3-d]fc°'JSv>- 
5-TS>«b^% 3)(70mg)**lfett»i:LT# 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.89 (2 H, brs ), 2.48 (3 H, s ), 3.0 - 3.5 (2 H, m ), 3.05 (3 H, 
s ), 3.8 - 4.0 (1 H, m ),5.02 (1 H, brs ), 5.41 (3 H, brs ), 6.68 
(1 H, s ), 7.0 - 7.6 (1 7 H, m ), 7.78 - 7.87 (3 H, m ). 

[0031] 

Working Example 3 

(Production of compound 3 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on two days heating and refluxing it 
made toluene solution (10 ml )of (0.35 g ) 2 -phenylthio 
aniline (2.0 g ) with including p-toluenesulfonic acid acid 
monohydrate (40 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate ). 

Concentrating, in residue 3 -day period it agitated with room 
temperature 5%sodium hydroxide aqueous solution 
production liquid (10 ml ) with including zinc powder (1.5 
g). 

solid was filtered, mother liquor was extracted with 
ethylacetate . 

You washed with saturated saline , dried with magnesium 
sulfate . 

Attaching on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ), concentrating and recrystallization doing 
residue from ether -hexane 2 and 8 -dimethyl -N- [2 - 
(phenylthio ) phenyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it 
acquired [2 and 3 -d ] pyrimidine -5 -amine (compound 3 ) (70 
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mp. 99-101 deg C 



mg ) as colorless crystal 
mp.99-101degC 





C21H22N4S<bLT 










elemental analysis values 


C21H22N4S doing 










Calcd. 


C, 69. 58; 


H, 


6. 12; 


N, 


15. 46. 


Calcd. 


C,69.58; 


H, 


6.12; 


N, 


15.46. 


Found 




C, 69. 36 


H, 


6. 08 


N, 


15. 25. 


Found 




C69.36 


H, 


6. 08 


N, 


15.25 . 



'H-NMRCCDCh^OOMHz) 8 1.86-2.02(2H,m), 
2.47(3H,s), 2.97-3.23(2H,m), 3.06(3H,s), 4.5-4. 
6(lH,m), 4.92(lH,d,J=7.4Hz), 6.75-6.83(2H,m), 
6.99-7.03(2H,m), 7.1 l-7.23(3H,m), 7.31-7.39 
(lH,m), 7.54(lH,dd,J=1.4Hz,7.8Hz), 7.82(1H, 
s). 

[0032] 

mmm* 

(it£M 4 

2,8-v^;U-7,8-vtKPe»JK[2 J 3-d]t°U=v>- 
5(6H)-^>(0.66g)CDhJUX>J§^(20ml)(cy- 
»J>(1.7ml)<fc p-HUX^TJU/tcK— 7K*P^(70 
mg)£flD*. 8 ^HJlPjftiaSSLfco 

SMIL. fi»fti****hU^A;K£ft»x*. 

2 i&fD£Jfi*-e 1 Hftl\ St 

^LT2,8-v>5 1 ;U-N-^x^U-5,6,7 J 8- J fh^tK 
at°'jK[2,3-d]t o USv>-5-75>0h;^ife)4)(0.28 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.86 - 2.02 (2 H, m ), 2.47 (3 H, s ), 2.97 - 3.23 (2 H, m ), 
3.06 (3 H, s ), 4.5 -4.6 (1 H, m ), 4.92 (1 H, d, J=7.4Hz ), 6.75 
- 6.83 (2 H, m ), 6.99 - 7.03 (2 H, m ), 7.1 1 - 7.23 (3 H, m ), 
7.31- 7.39 (1 H, m ), 7.54 (1 H, dd, J=1.4Hz , 7.8Hz ), 7.82 (1 
H,s). 

[0032] 

Working Example 4 

(Production of compound 4 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 8 -hour heating and refluxing it made 
toluene solution (20 ml ) of(0.66 g ) aniline (1 .7 ml ) with 
including p-toluenesulfonic acid acid monohydrate (70 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate :hexane=l:l ). 

Concentrating, it melted residue in methanol (10 ml ), 12 
hours itagitated with room temperature including sodium 
borohydride * (0.22 g ). 

It concentrated, separating it did including saturated sodium 
bicarbonate * water and the ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ). 

It concentrated, recrystallization did residue from diisopropyl 
ether jpl 1 and 2 and 8-dimethyl -N- phenyl -5, 6, 7, 
8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
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mp. 13 8-1 39 deg C 



-5-amine (compound 4 ) (0.28 g ) as colorless crystal . 
mp.l38-139degC 





C15H18N4<tLT 










elemental analysis values 


C15H18N4 doing 










Calcd. 


C, 70. 84; 


H, 


7. 13; 


N, 


22. 03. 


Calcd. 


C70.84; 


H, 


7.13 ; 


N, 


22.03 . 


Found 




C, 70. 90 


H, 1 


7. 28 


N, 


22. 16. 


Found 




C70.90 


H, 


7.28 


N, 


22.16. 



'H-NMRCCDC^OOMHz) 51.78-2.1 7(2H,m), 
2.50(3H,s), 3.18(3H,s), 3.26-3.55(2H,m), 3.69 
(lH,d,J=6.2Hz), 4.51-4.58(lH,m), 6.65-6.79(3 
H,m), 7.21(2H,t,J=7.8Hz), 8.02(lH,s). 

[0033] 

HJ&0J5 

(it£ty 5 <DM&) 

2 } 8-v^;U-7 J 8-vtKPeUK[2,3-d]t°U5v>- 
5(6H)-^">(0.70g)(7)h;UX>?t^(20ml)(C2-[(4- 
^*i/7*-)l,)tt]T-T-s(2.5g)t p-hJUX 
>X;U^>M-7K?P!fe)(75mg)^i[]^,29 B$fB] 

JiULT l.Og <7)HfeT^E;U^X^#fco 

Z0)O^> 0.30g £»7K^h^tKP?^>(5ml)tC 
m*L.O deg C V7kmit i )T rJ ?l±T)\,=i-< J ? 
A(30mg)£jja*fc o 

0 deg CV45ftmm&Ltzo 

%mm%7kx< 2 el i§fa^7KT* i ®m\ m 

MM^AV^mLtzo 

v'J^^U^^A^PTh^^-^x^^U) 
fcttU »ttLT N-(2,8-v^U-5,6,7,8-xh^ 



<sup>K/sup>H-nmf (CDCKsub>3</sub>, 200MHz );de 

1.78 - 2.17 (2 H, m ), 2.50 (3 H, s ), 3.18 (3 H, s ), 3.26 - 3.55 
(2 H,m), 3.69(1 H, d, J=6.2Hz), 4.51 -4.58(1 H, m ), 6.65- 

6.79 (3 H, m ), 7.21 (2 H, t, J=7.8Hz ), 8.02 (1 H, s ). 

[0033] 

Working Example 5 

(Production of compound 5 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 29 hour heating and refluxing it 
made toluene solution (20 ml ) of (0.70 g ) 2 - [ (4 
-methoxyphenyl ) tliio ] aniline (2.5 g ) with including 
p-toluenesulfonic acid acid monohydrate (75 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (From 
hexane :ethylacetaie =1:1 ethylacetate ). 

Concentrating, it acquired yellow amorphous of 1 .0 g. 

0.30 g inside this was melted in anhydrous tetrahydrofuran * 
(5 ml ), lithium aluminum hydride Niu * (30 mg ) was added 
with 0 deg C. 

45 min it agitated with 0 deg C. 

Including water, solid was filtered with celite , mother liquor 
was extracted with ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith potassium carbonate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ), concentrated and N- (2 and 8 -dimethyl -5, 6, 
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tKPt 0| JK[2,3-d]bf'JSi?>-5-^^)-N-[2-((4-^ 

5X61mg)«flfeJft««li:LT#fc. 

'H-NMR(CDCl3,200MHz) S 1.81-2.06(2H,m), 
2.49(3H,s), 3.03-3.23(2H,m), 3.09(3H,s), 3.76 
(3H,s), 4.50-4.58(1 H,m), 4.89(lH,d,J=6.6Hz), 
6.68-6.79(4H,m), 7.00-7.07(2H,m), 7.25-7.33(1 
H,m), 7.49(lH,dd,J=1.6Hz,7.6Hz), 7.87(1 H,s). 



[0034] 

mmme 

(its® 6 ass) 

2,8-v>^^-7,8-vtKPtf l Jhl2,3-d]t 0| JSv>- 
5(6H)-^->(0.35g)0)h;UX>j§^(10ml)l-2-^x 
/+vT-'J>(1.9g)<t p-h;UX>X^*>»- 
7Kfa^(38mg)^iaK.. 22 B§Fb1*P^s3SU=o 



-(*»tt, ft»x^;U:^^-y->=l:4)l=#L 

;!.fi§LT5££lC IN *Wb^hU^A**«(10 
ml),-rh i 7tKP77>(5ml)tffi»»*(2.0g)S 
60 deg Ct*2 BSIBSMfLfc. 



fc. 

ICtfU attLT N-(2,8-5/>^;U-5,6,7,8-Th7 
tKoe , JK[2,3-d]tf'J5i;>-5-'r;U)-N-(2-7xy 

4rS/7iXJU)75>«b*1ftl 6)(0.28g)£Hfe;l£ 

'H-NMR(CDCl 3 ,300MHz) 5 1 .92-2.02(1 H,m), 
2.04-2.1 3(1 H,m), 2.47(3H,s), 3.12(3H,s), 3.24- 
3.39(2H,m), 4.22(lH,d,J=7.2Hz), 4.54-4.60(lH, 
m), 6.67-6.74(1 H,m), 6.81-6.98(4H,m), 7.01-7. 
09(2H,m), 7.25-7.33(2H,m), 7.97(1 H,s). 

[0035] 

mmmi 



2003-11-11 

7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine ) -N- 
itacquired [2 - (4 -methoxyphenyl ) sulfanyl ) phenyl ] amine 
(compound 5 ) (61 mg ) as yellow oil . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.81 - 2.06 (2 H, m ), 2.49 (3 H, s ), 3.03 - 3.23 (2 H, m ), 
3.09 (3 H, s ), 3.76(3 H, s ), 4.50 - 4.58 (1 H, m ), 4.89 (1 H, 
d, J=6.6Hz ), 6.68 - 6.79 (4 H, m ), 7.00 - 7.07 (2 H, m ), 7.25 
-7.33 (1 H, m ), 7.49 (1 H, dd, J=l .6Hz , 7.6Hz ), 7.87 (1 H, 
s). 

[0034] 

Working Example 6 

(Production of compound 6 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 22 hour heating and refluxing it 
made toluene solution (10 ml ) of (0.35 g ) 2 -phenoxyaniline 
(1.9 g ) with including p-toluenesulfonic acid acid 
monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate :hexane =1:4). 

Concentrating, in residue 2 hours it agitated with 60 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 

g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ), concentrated and N- (2 and 8 -dimethyl -5, 6, 
7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) -N- 
itacquired (2 -phenoxy phenyl ) amine (compound 6 ) (0.28 
g ) as yellow oil . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.92 - 2.02 (1 H, m ), 2.04 - 2.13 (1 H, m ), 2.47 (3 H, s ), 
3.12 (3 H, s ), 3.24 -3.39 (2 H, m ), 4.22 (1 H, d, J=7.2Hz ), 
4.54 - 4.60 (1 H, m ), 6.67 - 6.74 (1 H, m ), 6.81 - 6.98 (4 H, 
m ), 7.01- 7.09 (2 H, m ), 7.25 - 7.33 (2 H, m ), 7.97 (1 H, s ). 

[0035] 

Working Example 7 
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(4t£® 7 rostjg) 

2 ) 8-i/>^;i/-7 ) 8-i/th*Ptf l JK[2,3-d]eg5i/>- 
5(6H)-^->(O.35g)0h;UX>5Sj8E(lOml)lC2-7i 
:=JU7— 'J:/(1.7g)£ p-hJUx:/XJU7rC/»— # 
*u%(38mg)£}]u*. v 22 B*M*nl»3aELfco 

-(tt*tt, ^Kx^;U:^4r-y->=l:4)IC#L 

fco 

»ttLT»*l= IN *|Wb-*-hy>A*»«(10 
ml),-Th5tKP77>(5inl)taEfBta*(2.0g)S 
to** 60 deg C "C 2 B$M«#l,fc. 

2 B. fiftft**t» 1 @*L\ fift 

*>'J*yju*7A^p-7hy77-f-(ftKx^;u) 
tftLfc. 

SftU «*^^r-9->-Biftx^;i/ < fetj||tgft 
LT N-[l,l , -t*7xx;U]-2--f;U-N -(2,8-S/^l/ 
-5,6,7,8-^ H5fc h*P fcf 'J K[2,3-d] tf 'J 5 v>-5-^ 
;U)75>0b*«!l 7)(0.17g)£&Sfe*£H<tLTt# 

fee 

mp. 130-131 deg C 



(Production of compound 7 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 22 hour heating and refluxing it 
made toluene solution (10 ml ) of (0.35 g ) 2 -phenyl aniline 
(1.7 g ) with including p-toluenesulfonic acid acid 
monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate rhexane =1:4 ). 

Concentrating, in residue 2 hours it agitated with 60 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 
g)- 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ). 

It concentrated, reciystallization did residue from hexane 
-ethylacetate and N- [1, Y -biphenyl ] - 2 -yl -N- it acquired (2 
and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amine (compound 7 ) (0.17 g ) as colorless 
crystal . 

mp.l30-131degC 





C21H22N4-0. 2H20<fcLT 








elemental analysis values 


C21H22N4*0.2H2O doing 


Calcd. 


C, 75. 51 ; H, 6. 76; 


N, 


16. 


77. 


Calcd. 


C,75.51;H,6.76; 


N, 


16. 


77. 


Found 




C, 75. 60 


; H, 6. 71 


N, 


16. 


75. 


Found 


C,75.60 


;H,6.71 


N, 


16. 


75. 



2.46(3H,s), 3.12(3H,s), 3.31(2H,t,J=6.0Hz), 3.9 
0(lH,d,J=6.9Hz), 4.53-4.59(1 H,m), 6.80-6.85(2 
H,m), 7.12(lH,dd,J=1.8Hz,8.1Hz), 7.24-7.46(6 
H,m), 7.96(1 H,s). 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.97 - 2.03 (2 H, ra ), 2.46 (3 H, s ), 3.12 (3 H, s ), 3.3 1 (2 H, 
t, J=6.0Hz ), 3.90 (1 H, d, J=6.9Hz ), 4.53- 4.59 (1 H, m ), 
6.80 - 6.85 (2 H, m ), 7.12 (1 H, dd, J=1.8Hz , 8.1Hz ), 7.24 - 
7.46 (6 H,m), 7.96(1 H, s ). 
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[0036] 

mmms 

8 ©Sit) 

2,8- f- ;U-7,8-S>t K P tf 'J K[2,3-d]tf 'J 5 v>- 
5(6H)-^->(0.35g)(Dh;UX>ji;-S(10ml)lC 4-(4- 
^PP7xy^rv)7^i'J>(2.2g)i: p-hVUX>X^ 
^>K-7KfQ^!l(38mg)^*PK..21 B#r^ilPiftiS 

-(P&X^k^*+r>=l:l)|CttLfco 

;1^LT^$IC IN TK^b^h'J^ATKjWlO 
ml).-rh7tKP7 : 5>(5inl)i:ffifn v ^^(2.0 g )^ 
JjP*., 60 deg C X 20 B$IH»#Lfc. 

^'J*y*^*7A^PTh^^-(^S14, ft 

Kx^yu : /\^r-y->=i:i)ic#Lfco 



»**^*-y-:/-x-Tji/j:y#fttftL 

X N-[4-(4-^PP7xy+v)7x~;U]-N -(2,8- V 
>^;U-5,6,7,8-T-h5tKPe'jK[2,3-d]e'J5S?> 
-5->r;U)75>(1b^tl 8)(0.15g)£&fefSH<!:L 

mp. 115-116 deg C 



[0036] 

Working Example 8 

(Production of compound 8 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 21 hour heating and refluxing it 
made toluene solution (10 ml ) of (0.35 g ) 4 - (4 
-chlorophenoxy ) aniline (2.2 g ) with including 
p-toluenesulfonic acid acid monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate :hexane 
=1:1). 

Concentrating, in residue 20 hours it agitated with 60 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate :hexane=l:l ). 

It concentrated, recrystallization did residue from hexane 
-ether and N- [4 - (4 -chlorophenoxy ) phenyl ] -N- it acquired 
(2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amine (compound 8 ) (0.15 g ) as colorless 
crystal . 

mp.H5-116degC 





C21H21N40CI<hLT 










elemental analysis values 


C21H21N40C1 doing 










Calcd. 


C, 66. 22; 


H, 


5. 56; 


N, 


14 


. 71. 


Calcd. 


C,66.22; 


H, 


5.56; 


N, 


14 


.71. 


Found 




C, 66. 08 




H, 


5. 49 


N, 


14 


. 58. 


Found 




C,66.08 




H, 


5.49 


N, 


14 


.58. 



l H-NMR(CDCl 3j 200MHz)(Sl.70-2.16(2H J m), 
2.50(3H,s), 3.19(3H,s), 3.29-3.40(lH,m), 3.43- 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.70 - 2.16 (2 H, m ), 2.50 (3 H, s ), 3.19 (3 H, s ), 3.29 - 3.40 
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3.56(lH,m), 3.64(lH,d,J=6.8Hz), 4.5-4.6(lH, 
m), 6.64-6.70(2H,m), 6.83-6.93(4H,m), 7.19-7. 
26(2H,m), 8.03(lH,s). 

[0037] 

mmw9 

(it£® 9 ©§!f£) 

2,8-V>T;U-7 ) 8-vtKPt 0, JK[2,3-d]t° l J5v>- 
5(6H)-^->(O.35g)0h;i/X>j§j^(lOml)lC 3-("< 

>M-7j<*p^(38mg)^Ap^, 21 mmmw^L 

-(K^x^;U:^-9->=i:i)|z#Lfco 

S^LT^^IC IN 7k^b^-h'JOA7K^^(10 
ml),-rh : 7tKP7' : 7>(5 m l)i:ffirD^*(2.0g)^ 
flu*., 60 deg C V 6 B#RS?$mLfc 0 

®f*£;I*U 7K«b^x^;u^ax.T^L 

Tie 

^xT;U:^-9->=l:l)lc#L/c„ 

ML. Sl££^*^>-x-x>/l><fcyif ISIIL 
T N-[3-(^>v^^-^r->)^xii;U]-N -(2,8- v> 
^;U-5,6,7,8--7 L h7tKPt°'JK[2,3-d]t°'J5v>-5 
--Ol0T5>(fca«J 9)(0.26g)£f&fe$SH<!:LT 

mp. 74-78 deg C 

TC^^flTfil C 22 H 24 N 4 O-0.1H 2 O£LT 



(1 H, m ), 3.43 -3.56 (1 H, m ), 3.64 (1 H, d, J=6.8Hz ), 4.5 - 
4.6 (1 H, m ), 6.64 - 6.70 (2 H, m ), 6.83 - 6.93 (4 H, m ), 7.19 
-7.26 (2 H, m ), 8.03(1 H, s ). 

[0037] 

Working Example 9 

(Production of compound 9 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 21 hour heating and refluxing it 
made toluene solution (10 ml ) of (0.35 g ) 3 - (benzyloxy ) 
aniline (2.0 g ) with including p-toluenesulfonic acid acid 
monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramulturomatogurafii ] (ethylacetate :hexane 
-1:1). 

Concentrating, in residue 6 hours it agitated with 60 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydroruran (5 ml ) with including zinc powder (2.0 

g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafli ] (basic , 
ethylacetate :hexane=l:l ). 

It concentrated, recrystallization did residue from hexane 
-ether and N- [3 - (benzyloxy ) phenyl ] -N- it acquired (2 and 
8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amine (compound 9 ) (0.26 g ) as colorless 
crystal . 

mp.74-78deg C 

elemental analysis values 

C<sub>22</sub>H<sub>24</sub>N<sub>4</sub>O*0.1 
H<sub>2</sub>0 doing 



Calcd 




C, 


72. 94; 


H, 


6. 73; 


N, 


15. 47. 


Calcd 


c, 


72.94 ; 


H, 


6.73 ; 


N, 


15.47. 


Found 




C, 


72. 96 


H, 


6. 68 


N, 


15. 23. 
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Found 




c, 


72. 96 


H, 


6. 68 


N, 


15.23 . 



l H-NMR(CDCl3,300MHz)5l.88-1.99(lH,m), 
2.05-2.14(lH,m), 2.49(3H,s), 3.17(3H,s), 3.26- 
3.34(lH,m), 3.41-3.50(lH,m), 3.70(lH,d,J=6.6 
Hz), 4.50-4.52(lH,m), 5.04(2H,s), 6.28-6.31(2 
H,m), 6.39(lH,dd,J=1.5Hz,7.2Hz), 7.11(lH,t,J= 
7.8Hz), 7.29-7.45(5H,m), 8.02(1 H,s). 

[0038] 

mmm 10 

•(ft** io <z>Sit) 

2,8-v>T;U-7,8-vtKneUK[2,3-d]t°'J5v>- 
5(6H)-^->(0.35g)CDh;UX>5§jS(10ml)IC3-^x 

U>(i.8g)t p-h;i/x>x;u/lx>^- 

*»*(38mg)£Jn** 12 B#P B lJQ8ai83ftLfc 0 

-(B8if;kA^>i:i)i:ttLfco 
;l$gLTJI£lc in *»b^h'j-5A*»a(io 

ml), ^h^tKP^7>(5ml)tffi»»*(2.0g)S 
ft]*. 60 deg CT?6B*IH«#Lfco 

**li**tf 2 EL fi«tfH**T? l Elftiv fit 

ixf^A+^>, :2)|CftLfcp 

»«U«**X— r;UcfcyS«aLT N -(2,8- 
V>^;U-5 3 6,7,8-f - h^fc KP tf ■ J K[2,3-d] tf 'J^V 
>-5->f;U)-N-(3^xy+i/7x-;U)7£>(ft* 
* 10)(0.20g)£ftfel6Hli:LT»fc o 

mp. 113-115 deg C 



<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.88- 1.99(1 H,m), 2.05 -2.14(1 H,m),2.49 (3 H, s ), 
3.17 (3 H, s ), 3.26 -3.34 (1 H, m ), 3.41 - 3.50 (1 H, m ), 3.70 
(1 H, d, J=6.6Hz ), 4.50 - 4.52 (1 H, m ), 5.04 (2 H, s ), 6.28 - 
6.31(2 H,m), 6.39(1 H, dd, J=1.5Hz , 7.2Hz ), 7.11 (1 H, t, 
J-7.8Hz ), 7.29 - 7.45 (5 H, m ), 8.02 (1 H, s ). 

[0038] 

Working Example 10 

(Production of compound 10 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 12 hour heating and refluxing it 
made toluene solution (10 ml ) of (0.35 g ) 3 -phenoxyaniline 
(1 .8 g ) with including p-toluenesulfonic acid acid 
monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate :hexane 
=1:1). 

Concentrating, in residue 6 hours it agitated with 60 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydroruran (5 ml ) with including zinc powder (2.0 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate :hexane =1:2 ). 

It concentrated, recrystallization did residue from ether and 
N- (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) -N- it acquired (3 -phenoxy phenyl ) 
amine (compound 10 ) (0.20 g ) as colorless crystal . 

mp.H3-115degC 





C21H22N40<tLT 










elemental analysis values 


C21H22N40 doing 


Calcd. 


C, 72. 81 ; 


H, 


6. 40; 


N, 


16. 17. 
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Calcd. 


C.72.81; 


H, 


6.40; 


N, 


16.17. 


Found 




C, 72. 71 


H, 


6. 42 


N, 


15. 95. 


Found 




C72.71 


H, 


6. 42 


N, 


15.95 . 



l H-NMR(CDCl 3 ,300MHz)<5l.89-2.00(lH,m), 
2.06-2.15(lH,m), 2.49(3H,s), 3.17(3H,s), 3.28- 
3.35(lH,m), 3.42-3.51(lH,m), 3.73(lH,d,J=6.3 
Hz), 4.48-4.53(lH,m), 6.33-6.42(3H,m), 7.02- 
7.16(4H,m), 7.30-7.36(2H,m), 8.01(lH,s). 

[0039] 

nrnmn 

2,8-V^;U-7,8-vtKPt°'JK[2,3-d]t 0 'J5i;>- 
5(6H)-^->(0.35g)a)K^X>ii^(10ml)lC4-[(4- 

X;U7^>K-*fi]fel(38mg)^*a^, 14 B$|HMH 
8fciS3£U=o 

-0S»X^;U:^+-9-^=l:l)|cftLfc. 

SMtLT«*lz IN *IMb-J-hU^A*»*(io 
ml).xh^tKP;77>(5ml)<kffifp v |ft;fc(2.0g)£ 
ft]*, 70 deg C -C 10 ISM 30 $MIM*Lfco 

LTN-[4-((4-<7PP7x^;U)7.;i/7T-;UpiX 
;U]-N K2,8-5?/ J 5F;U-5,6,7,8-Th9tKPtf'JK 
[2,3-d]tf 'J5i?>-5--f ;i/)75>«b^ft 11)(0.20 

mp. 166-167 deg C 



1.89 - 2.00 (1 H, m ), 2.06 - 2.15 (1 H, m ), 2.49 (3 H, s ), 
3.17 (3 H, s ), 3.28 -3.35 (1 H, m ), 3.42 - 3.51 (1 H, m ), 3.73 
(1 H, d, J=6.3Hz ), 4.48 - 4.53 (1 H, m ), 6.33 - 6.42 (3 H, m ), 
7.02- 7.16 (4 H, m ), 7.30 - 7.36 (2 H, m ), 8.01 (1 H, s ). 

[0039] 

Working Example 1 1 

(Production of compound 1 1 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 14 hour heating and refluxing it 
made toluene solution (10 ml ) of (0.35 g ) 4 - [ (4 
-chlorophenyl ) thio ] aniline (2.4 g ) with including 
p-toluenesulfonic acid acid monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate :hexane 
=1:1). 

Concentrating, in residue equivalent of 10 hours 30 it agitated 
with 70 deg C 1 Nsodium hydroxide aqueous solution 
production liquid (1 0 ml ), tetrahydrofuran (5 ml ) with 
including zinc powder (2.0 g ). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ). 

It concentrated, reerystallization did residue from isopropyl 
ether and N- [4 - (4 -chlorophenyl ) sulfanyl ) phenyl ] -N- it 
acquired (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-yl ) amine (compound 1 1 ) (0.20 g ) 
as colorless crystal . 

mp.l66-167degC 





C21H21N4CIS<tLT 
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elemental analysis values 


C21H21N4C1S doing 








Calcd. 


C, 63. 54; 


n, 


5. 33; 


N, 


14. 11. 


Calcd. 


C,63.54; 


H, 


5.33 ; 


N, 


14.11 . 


Found 




C. 63. 40 




H, 


5. 34 


N, 


13. 92. 


Found 




Q63.40 




H, 


5.34 


N, 


13.92 . 



'H-NMR(CDCl 3 ,300MHz) 8 1.95-2.05(lH,m), 
2.08-2.18(lH,m), 2.50(3H,s), 3.19(3H,s), 3.31- 
3.39(lH,m), 3.44-3.53(lH,m), 3.91(lH,d,J=6.3 
Hz), 4.55(1 H,brs), 6.66(2H,d,J=8.7Hz), 7.04-7. 
07(2H,m), 7.16-7.20(2H,m), 7.34(2H,d,J=8.7H 
z), 8.02(1 H,s). 

[0040] 

rn&m 12 
(ft** 12 omm 

2,8-v>5 1 ^-7,8-i?tKPt <>l JK[2 ) 3-d]e i J5v>- 
5(6H)-*>(0.35g)<Dh^X>j$;-£(10ml)lC4-7i 

7KfD^(38mg)^An^., i8ftlHHnJ»aa[Lfc. 

-(»i?x^^:^-9->=3: 1 )ICttLfc 0 

»ttLT»£lc in *IHW-MJ *A*»jfc(io 
ml),7 i h7tKa^>(5ml)<!:Efa$*(2.0g)£ 
70 deg CX*6 B*M«#Lfco 

v'J*^u*7A^aTh^7-f-(^Stt. it 
Kx^^ : /s^r-9->=l:l)|C#Lfco 



»*£x-xJuj:y?H6*LT n -(2,8- 

VP<TyU-5,6,7,8-xh7tK0t: 0 'JK[2,3-d]tf'J5v 
>-5--fyU)-N-(4-7xy+v^xx;U)75>(ft# 
* 12)(0.17g)£**fe|Sft£LT»fc. 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.95 - 2.05 (1 H, m ), 2.08 - 2.18 (1 H, m ), 2.50 (3 H, s ), 
3.19 (3 H, s ), 3.31 -3.39 (1 H, m ), 3.44 - 3.53 (1 H, m ), 3.91 
(1 H, d, J=6.3Hz ), 4.55 (1 H, brs ), 6.66 (2 H, d, J=8.7Hz ), 
7.04 - 7.07 (2 H, m ),7.16 - 7.20 (2 H, m ), 7.34 (2 H, d, 
J=8.7Hz ), 8.02 (1 H, s ). 

[0040] 

Working Example 12 

(Production of compound 1 2 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 1 8 hour heating and refluxing it 
made toluene solution (10 ml ) of (0.35 g ) 4 -phenoxyaniline 
(1 .9 g ) with including p-toluenesulfonic acid acid 
monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate :hexane 
=3:1 ). 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 

g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate :hexane=l:l ). 

It concentrated, recrystallization did residue from ether and 
N- (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) -N- it acquired (4 -phenoxy phenyl ) 
amine (compound 12 ) (0.17 g ) as colorless crystal . 
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mp.95-96deg C 





C21H22N4O-0. 1H20<tLT 






elemental analysis values 


C21H22N4O*0.1 H20 doing 






Calcd. 


C, 72. 43; 




H, 6. 43; 


N, 


16. 09. 


Calcd. 


C72.43; 




H,6.43; 


N, 


16.09 . 


Found 




C. 72. 38 




H, 6. 51 


N, 


16. 03. 


Found 




C/72.38 




H,6.51 


N, 


16.03 . 



'H-NMR(CDCl 3 ,200MHz) 6 1 .97-2. 1 7(2H,m), 
2.45(3H,s), 3.19(3H,s), 3.28-3.54(2H,m), 3.56 
(lH,d,J=7.2Hz), 4.49(lH,brs), 6.64-6.70(2H,m), 
6.91-7.02(5H,m), 7.25-7.33(2H,m), 8.04(1H, 
s). 

[0041] 

mmm n 

(itSto 13 OSit) 

2,8-V^U-7,8-vtKPt°UK[2,3-d]fc°U5v>- 
5(6H)-*>(0.35g)©MUX>;^;£(10ml)IC3-[(4- 

xju*>»-*fn»(38mg)*m*, is mmu 

-(ft»i^;U:^*-9->-3:l)lC#Lfc. 

»«LTS*IC IN MJ^A*»*(lO 
ml). Th7fcKP? : 7>(5ml)<tffifp v ftf*(2.0g)£ 

*n*.» 70 deg c t? 6 mmmnuzo 

»X^;U:/\4r-9->-l:l)lC#Lfc, 



<sup>K/sup>H-nmi (CDCKsub>3</sub>, 200MHz );de 
1.97 - 2.17 (2 H, m ), 2.45 (3 H, s ), 3.19 (3 H, s ), 3.28 - 3.54 
(2 H, m ), 3.56(1 H, d, J=7.2Hz ), 4.49 (1 H, brs ), 6.64 - 6.70 
(2 H, m ), 6.91 - 7.02 (5 H, m ), 7.25 - 7.33 (2 H, m ), 8.04 (1 
H,s). 

[0041] 

Working Example 13 

(Production of compound 13 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 18 hour heating and refluxing it 
made toluene solution (10 ml ) of (0.35 g ) 3 - [ (4 
-chlorophenyl ) thio ] aniline (2.4 g ) with including 
p-toluenesulfonic acid acid monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate rhexane 
=3:1). 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 

g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate :hexane=l:l ). 

It concentrated, recrystallization did residue from ether 
-hexane and N- [3 - (4 -chlorophenyl ) sulfanyl ) phenyl ] -N- 
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;U]-N -(2,8--^^ : ? 1 ^-5,6,7,8-TK7tKPt <>l JK 
[2,3-d]hf'J5i?>-5--r;U)75>(^b^^ 13X0.24 

mp. 167-169 deg C 



it acquired (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-yl ) amine (compound 13 ) (0.24 g ) 
as colorless crystal . 

mp.l67-169degC 





C21H21N4CIS-0. 2H20<hLT 




elemental analysis values 


C21H21N4ClS*0.2H2O doing 


Calcd. 


C, 62. 97; H, 5. 39; 


N, 


13. 99. 


Calcd. 


C,62.97;H,5.39; 


N, 


13.99 . 


Found 




C, 62. 86 


; H. 5. 31 




N, 


13. 77. 


Found 


C,62.86 


;H,5.31 


N, 


13.77. 



2.03-2. 18(lH,m), 2.49(3H,s), 3.17(3H,s), 3.29- 
3.35(lH,m), 3.41-3.49(lH,m), 3.74(lH,brs), 4. 
48(lH,brs), 6.56(lH,d,J=8.4Hz), 6.60(lH,brs), 
6.69(1 H,d,J=8.1Hz), 7.14(lH,t,J=8.1Hz), 7.23(4 
H,s), 7.99(1 H,s). 

[0042] 



HJfi^J 14 
(it£ty\ 14 <Di 



2 f 8-2/^;U-7,8-S5tKntfUK[2,3-d]t? l JS2?: 
5(6H)-^->(0.35g)tDh;UX>»?jE(l0ml)IZ 5-0 
P P-2-px^U5 1 7|-)7- , J>(2.4g)i: p-h;UX> 

x;u*>»-*«itt(38mg)£ina., is ttmin 

TfttWLfco 

-(ft8xf;i,A*1f>3:l)[:ftLfco 

sigLT«*i:: in *iWb+hu^A*»J»(io 

ml), T-h7tKP7^>(5ml)tatBt»*(2.0g)* 

m a, 70 deg cx*6 msmnuzo 

*r«IB£*T? 2 0, fifUftttA-e l SftL\ Bit 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.89 - 1.97 (1 H, m ), 2.03 - 2.18 (1 H, m ), 2.49 (3 H, s ), 
3.17 (3 H, s ), 3.29 -3.35 (1 H, m ), 3.41 - 3.49 (1 H, m ), 3.74 
(1 H, brs ), 4.48 (1 H, brs ), 6.56 (1 H, d, J=8.4Hz ), 6.60 (1 
H, brs ), 6.69 (1 H, d, J=8.1Hz ),7.14 (1 H, t, J=8.1Hz ), 7.23 
(4 H,s), 7.99(1 H,s). 

[0042] 

Working Example 14 

(Production of compound 14 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 18 hour heating and refluxing it 
made toluene solution (10 ml ) of (0.35 g ) 5 -chloro -2- 
(phenylthio ) aniline (2.4 g ) with including p-toluenesulfonic 
acid acid monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate ihexane 
=3:1 ). 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 
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Btl^;U:^*-y->-l:l)lCf*Lfc. 

x— ;U]-N -(2,8-S/>^;U-5,6,7,8- , r 1 h'O tf 
l JK[2,3-d]t° l J5v>-5-'T^)T5>(fc-&fe 14)(0. 
20g)^T ; t;i/7T7.i:LT#fco 



It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate :hexane=l:l ). 

It concentrated, N- [5 -chloro -2- (phenyl sulfanyl ) phenyl ] 
-N- it acquired (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido 
[2 and 3 -d ] pyrimidine -5-yl ) amine (compound 14 ) (0.20 
g ) as amorphous . 





C21H21N4CIS-0. 09<Mr-^><hLT 


elemental analysis values 


C21H21N4ClS*0.09hexane doing 


Calcd. 


C, 63. 93; H, 5. 54; 


N, 


13. 84. 


Calcd. 


C,63.93;H,5.54; 


N, 


13.84 . 


Found 




C, 63. 63 


; H. 5. 44 


> 


N, 


13. 56. 


Found 


C63.63 


; H,5.44 




N, 


13.56. 



2.47(3H,s), 2.97-3. 23(2H,m), 3.06(3H,s), 4.45- 
4.53(lH,m), 4.96(1 H,d,J=7.2Hz), 6.70-6.77(2H, 
m), 6.97-7.03(2H,m), 7.13-7.25(3H,m), 7.45(1 
H,d,J=8.2Hz), 7.79(lH,s). 

[0043] 

mmm 15 

(lb£% 15 a>«jft) 

8-^V^Pt°^-2-^;U-7,8-vtKPt 0, JK[2 s 3- 
d]tfU525>-5(6H)-*>(0.41g)©h^UX>»a(i 
0ml)IC 4-(4-^PP7xy*S/)7-U>(2.2g)t p- 
h;UX>X>/U7tx>^-7KfP^(38mg)^APx., 24 

-(»»x^^:^-y->=3:l)|C#Lfco 

S»LTS*IC IN *IWb^hU^A7K*a(10 
ml). xh^tKP7^>(5ml)<hEfq K ftr*(2.0g)£ 
APx.,70 deg Ct6ftBHI»Lfco 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.82 - 2.01 (2 H, m ), 2.47 (3 H, s ), 2.97 - 3.23 (2 H, m ), 
3.06 (3 H, s ), 4.45 -4.53 (1 H, m ), 4.96 (1 H, d, J=7.2Hz ), 
6.70 - 6.77 (2 H, m ), 6.97 - 7.03 (2 H, m ), 7.13 - 7.25 (3 H, 
m ), 7.45(1 H, d, J=8.2Hz ), 7.79 (1 H, s ). 

[0043] 

Working Example 1 5 
(Production of compound 15 ) 

8 -isopropyl -2- methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 24 hour heating and refluxing it 
made toluene solution (1 0 ml ) of(0.41 g ) 4 - (4 
-chlorophenoxy ) aniline (2.2 g ) with including 
p-toluenesulfonic acid acid monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate :hexane 
=3:1). 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 

g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
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y^Pt <, ;i/-2-^^;U-5,6 > 7,8-7 L h^tKPt"'JK[2, 
3-d]t°'J5v>-5--OU)75>(lb£f&l 15)(0.28g) 

mp. 166-168 deg C 



saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerokaramukuromatogurafii ] (From 
ethylacetate :hexane =1:1 ethylacetate ). 

It concentrated, recrystallization did residue from ethylacetate 
-hexane and N- [4 - (4 -chlorophenoxy ) phenyl ] -N- it 
acquired (8 -isopropyl -2- methyl -5, 6, 7, 8-tetrahydro pyrido 
[2 and 3 -d ] pyrimidine -5-yl ) amine (compound 1 5 ) (0.28 
g ) as colorless crystal . 

mp.l66-168degC 





C23H25N40ClctLT 








elemental analysis values 


C23H25N40C1 doing 








Calcd. 


C, 67. 55; 


H, 


6. 16; 


N, 


13. 70. 


Caicd. 


Q67.55; 


H, 


6.16; 


N, 


13.70. 


Found 




C f 67. 55 




H, 


5. 95 


N, 


13. 81. 


Found 




C,67.55 




H, 


5.95 


N, 


13.81 . 



I H-NMR(CDCl 3> 200MHz)t5l.l8(3H,d,J=7.0H 
z), 1.19(3H,d,J=7.0Hz), 1.78-1.93(lH,m), 2.03- 
2.15(lH,m), 2.48(3H,s), 3.28-3.34(2H,m), 3.65 
(lH,d,J=6.6Hz), 4.43-4.50(1 H,m), 5.24-5.38(1 
H,m), 6.65-6.7 l(2H,m), 6.83-6.94(4H,m), 7.18- 
7.26(2H,m), 8.04(lH,s). 

[0044] 

mmm 16 



16CDSii) 



8-X^;U-2->^U-7,8- v t KP bf U K[2,3-d]fcf U £ 
S/>-5(6H)-*>(0.38g)<Dh;bX>JgsaE(l0mI)lZ 
4-(4-<7PP7x/^ri/)7xiJ>(2.2g)i:p-h;UX> 
X;i/7fs>^-7KftIifel(38mg)$ilD^.20 B#fe1*P 
M93KUh. 

■ctttBLfc. 

;!ffiLT&£lc IN *»<b^h»J^A***(10 
ml), xh7fcKP75>(5ml)£ffifttt*(2.0g)* 
An*. 70 deg CT?6B*|H«#Lfco 

@tt£;S£U *i»lftx*;u£to*T#*L 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.18 (3 H, d, J=7.0Hz), 1.19 (3 H, d, J=7.0Hz), 1.78 - 1.93 (1 
H, m ), 2.03 - 2.15 (1 H, m ), 2.48(3 H, s ), 3.28 - 3.34 (2 H, 
m ), 3.65 (1 H, d, J=6.6Hz ), 4.43 - 4.50 (1 H, m ), 5.24 - 5.38 
(1 H, m ), 6.65 -6.71 (2 H, m ), 6.83 - 6.94 (4 H, m ), 7.18 - 
7.26 (2 H,m), 8.04(1 H,s). 

[0044] 

Working Example 1 6 

(Production of compound 1 6 ) 

8 -ethyl -2- methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 20 hour heating and refluxing it 
made toluene solution (10 ml ) of(0.38 g ) 4 - (4 
-chlorophenoxy ) aniline (2.2 g ) with including 
p-toluenesulfonic acid acid monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 

g). 

It filtered solid , separating it did including water and the 
ethylacetate . 
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^*-y->=l:l fr&»ifcx^U)|cttLfco 

LT N-[4-(4-<7Q P^xy +i/)7x- iU]-N -(8-X 
?;U-2->^;U-5,6 s 7,8-xh^tKPt 0| JK[2,3-d]e 
■J55x>-5-f;U)7 p S>(^b-&*JB 16)(0.33g)£ftfe 

mp. 132-133 deg C 



With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
ethylacetate :hexane = 1:1 ethylacetate ). 

It concentrated, recrystallization did residue from ethylacetate 
-hexane and N- [4 - (4 -chlorophenoxy ) phenyl ] -N- it 
acquired (8 -ethyl -2- methyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-yl ) amine (compound 16 ) (0.33 g ) 
as colorless crystal . 

mp.l32-133degC 





C22H23N40CI<tl/C 












elemental analysis values 


C22H23N40C1 doing 












Calcd. 


C. 66. 91 ; 


H, 


5. 8 


7; 


N, 


14 


. 19. 


Calcd. 


C66.91; 


H, 


5.8 


7; 


N, 


14 


. 19. 


Found 




C, 67. 00 ; 


H, 


5. 8 


4 


N, 


14 


. 30. 


Found 




Q67.00 ; 


H, 


5. 8 


4 


N, 


14 


.30. 



'H-NMR(CDCl 3 ,300MHz) 8 1.19(3H,t,J=9.9Hz), 
1.91-2.00(lH,m), 2.05-2. 16(lH,m), 2.48(3H, 
s), 3.30-3.38(lH,m), 3.44-3.53(lH,m), 3.63-3.7 
8(3H,m), 4.48-4.50(1 H,m), 6.64-6.69(2H,m), 6. 
84-6.94(4H,m), 7.21-7.26(2H,m), 8.03(lH,s). 

[0045] 

«b£«B 17 ottm 

8-^7:?Pfc°JU-2-(HJ:7JU*P^;U)-7,8-vfcK 
P tf 'J K[2,3-d]tf 'J 5 v>-5(6H)-^->(0.39g)0) h 
;i/X>;t;^(10ml)lC 4-(4-?PP7x/*i/)7x 
l J>(1.6g)<»:p-h;ixX^7 t ;U^>K-7Kffl^)(29ni 

»«LT»3FIC IN *»tt-j-hy»>A*»a(io 

ml). Th5fcKn:75>(5ml)£ffi»t»3fc(1.5g)£ 
*P A. 70 deg C V 6 R|BI«ff Lfco 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.19(3 H,t, J=9.9Hz), 1.91 -2.00(1 H, m ), 2.05-2.16(1 H, 
m ), 2.48 (3 H, s ), 3.30 -3.38 (1 H, m ), 3.44 - 3.53 (1 H, m ), 
3.63 - 3.78 (3 H, m ), 4.48 - 4.50 (1 H, m ), 6.64 - 6.69(2 H, 
m ), 6.84 - 6.94 (4 H, m ), 7.21 - 7.26 (2 H, m ), 8.03 (1 H, s ). 

[0045] 

Working Example 17 
(Production of compound 17 ) 

8 -isopropyl -2- (trifluoromethyl ) - 7 and 8 -dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on 1 2 hour heating and 
refluxing itmade toluene solution (10 ml ) of (0.39 g ) 4 - (4 
-chlorophenoxy ) aniline (1 .6 g ) with including the 
p-toluenesulfonic acid acid monohydrate (29 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1 .5 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 
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situ «**^fv^pe;ux— r^cfcysisii 

LT N-[4-(4-^7PP^xy^rvpx-;U]-N -(8--f 

tKPe«jK[2,3-d]e'J5SJ>-5--f^)7S>(<b* 
% 17)(0.14g)£&fe$£||<tLTf#fco 

mp. 177 deg C 



With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafli ] 
(ethylacetate ihexane =1:5 ). 

It concentrated, recrystallization did residue from isopropyl 
ether and N- [4 - (4 -chlorophenoxy ) phenyl ] -N- it acquired 
(8 -isopropyl -2- (trifluoromethyl ) - 5, 6, 7 and 8 -tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-yl ) amine (compound 1 7 ) 
(0.14 g ) as colorless crystal . 

mp,177degC 





C23H22N40CIF3 <tLT 








elemental analysis values 


C23H22N40C1F3 doing' 








Calcd. 


C, 59. 68; H, 


, 4 


• 79; 


N, 


12. 10. 


Calcd. 


C,59.68;H, 


4 


.79; 


N, 


12.10. 


Found 




C, 59. 63 


; H, 


, 4 


. 67 


N, 


12. 11. 


Found 




C59.63 


;H, 


4 


.67 


N, 


12.11 . 



l H-NMR(CDCl 3) 200MHz) 8 1 .22(3H,d,J=6.6H 
z), 1.24(3H,d,J=6.6Hz), 1.93-2.18(2H,m), 3.41 
(2H,t,J=6.4Hz), 3.66(1 H,d,J=7.0Hz), 4.5-4.6(1 
H,m), 5.16-5.30(lH,m), 6.67-6.73(2H,m), 6.83- 
6.97(4H,m), 7.20-7.28(2H,m), 8.22(1 H,s). 

[0046] 

dt&fa is <Dm&) 

8-^5 1 yu-2-(hU7;u^-p^;u)-7,8.vtKPt 0| j 

K[2,3-d]t°'J = v>-5(6H)^>(0.39g)(7)K;UX> 
5S?S(10ml)IZ 4-(4-^PP^x> r +v)7 7 - , J>(1.9 
g)t p-h;UX>X^*>K-*fPl*l(32mg)* Jn 

12 ^mmm^Ltzo 

«»LT»*lc in *BMb*HJ*A*»»(10 
ml).^h7tKP^^>(5ml)<tSrp v l»^(1.7g)^ 
jja*,70 deg C^6B*IH«#Lfco 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1 .22 (3 H, d, J=6.6Hz ), 1 .24 (3 H, d, J=6.6Hz ), 1.93 - 2.18 (2 
H, m ), 3.41 (2 H, t, J=6.4Hz ), 3.66 (1 H, d, J=7.0Hz ), 4.5 
-4.6(1 H,m), 5.16 -5.30(1 H,m), 6.67 -6.73 (2 H,m), 
6.83 - 6.97 (4 H, m ), 7.20 - 7.28(2 H, m ), 8.22 (1 H, s ). 

[0046] 

Working Example 1 8 
(Production of compound 1 8 ) 

8 -methyl -2- (trifluoromethyl ) - 7 and 8 -dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on 12 hour heating and 
refluxing itmade toluene solution (10 ml ) of (0.39 g ) 4 - (4 
-chlorophenoxy ) aniline (1 .9 g ) with including the 
p-toluenesulfonic acid acid monohydrate (32 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydroruran (5 ml ) with including zinc powder (1.7 

g)- 

It filtered solid , separating it did including water and the 
ethylacetate . 
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MU »**fcTy5?:/(10nil)l::*frU ^7 
-Ol^PMK(lml)£0 deg CX'IMtL.O deg CT* 
30 «*#Lfc. 

l*^:^**>-l:l)lC«-Lfc. 

LT N-[4-(4-^P P7xy^v)^x~ ;i/]-N -(8-> 
5 t ;U-2Kh'J7JU^-P>^>U)-5,6,7,8--Th7tKP 
t°'JK[2,3-d]t°'J5v>-5-'r7U)7 7 5>ab^^l 18) 
(0.23g)£JfcfetgatL-C»fc. 

mp. 141 deg C 



With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, melted residue in pyridine (10 ml ), added 
benzoyl chloride (1 ml )with 0 deg C, 30 minutes agitated 
with 0 deg C. 

separating it did including water, and ethylacetate washed 
organic layer with saturated saline , dried with magnesium 
sulfate . 

It concentrated, it filtered solid which was 
precipitatedincluding isopropyl ether . 

mother liquor it attached on 

[shirikagerukaramukuromatogurafii ] (ethylacetate rhexane 
=1:1). 

It concentrated, recrystallization did residue from hexane 
-ethylacetate and N- [4 - (4 -chlorophenoxy ) phenyl ] -N- it 
acquired (8 -methyl -2- (trifluoromethyl ) - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) amine 
(compound 18 ) (0.23 g ) as colorless crystal . 

mp.l41deg C 





C21H18N40CIF3 tLX 










elemental analysis values 


C21H18N40C1F3 doing 










Calcd. 


C, 58. OO; H, 


, 4 


. 1 


7; 


N, 


12. 88. 


Calcd. 


C,58.00;H, 


4 


. 1 


7; 


N, 


12.88. 


Found 




C, 58. 07 


; H, 


. 4 


. O 


4 


N, 


12. 88. 


Found 




C58.07 


;H, 


4 


.0 


4 


N, 


12.88. 



3.25(3H,s), 3.43-3.60(2H,m), 3.67(lH,brs), 4.5 
7(lH,brs), 6.65-6.71 (2H,m), 6.83-6.95(4H,m), 
7.20-7.28(2H,m), 8.21(lH,s). 

[0047] 

mmm 19 

(fc*tt 19 

8-y9 t JU-2-(h l J7;U*P>5 t ;U)-7,8-i?tKPtr i J 
K[2,3-d]t o, JSv>-5(6H)-^>(0.39g)(7)h;UX> 
»5ft(10ml)lw 4-[(4^PP7x-;i/)ft]7-U 
>(1.2g)<t p-h;UX>X;U7ts>K-7Kfa^(32m 
g)£AQ*, 24 E#fflJnJ»JB3tLfco 



<sup>K/sup>H-nrnr (CDCKsub>3</sub>, 200MHz );de 
2.06 - 2. 15 (2 H, m ), 3.25 (3 H, s ), 3.43 - 3.60 (2 H, m ), 
3.67 (1 H, brs ), 4.57(1 H, brs ), 6.65 - 6.71 (2 H, m ), 6.83 - 
6.95 (4 H, m ), 7.20 - 7.28 (2 H, m ), 8.21 (1 H, s ). 

[0047] 

Working Example 1 9 
(Production of compound 19 ) 

8 -methyl -2- (trifluoromethyl ) - 7 and 8 -dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on 24 hour heating and 
refluxing itmade toluene solution (10 ml ) of (0.39 g ) 4 - [ (4 
-chlorophenyl ) thio ] aniline (1.2 g ) with including the 
p-toluenesulfonic acid acid monohydrate (32 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 
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jtttLT»*l= IN *HMk^h'J^A7K»«(io 
ml),xh7tKn77>(5ml)<!:SI'p v l»^(1.7g)^ 
AD*.. 70 deg Ct6 B*flflfllM*Lfc. 

MU J£££xh^fcKP77:/(i0ml)l::»fr 
U fc*a/\$M(0.5g)£inS.*30 ftftllft33!EL 

fee 

stsu in *iHb^hy>A**stt*iii^ 
*«JI« in *mb^h'J-l;A*»*T?2feL\ 

»Xf^:A^>12)l:^Lfc, 



Sttu atefc-rv^Pt^n— r;i,«fcyins* 
;u]-n ^-^u^h^M-p^w^s- 

•rh7tKPe'JK[2,3-d]bf' J5i?>-5-'T;U)T5> 
(ft*«J 19)(0.44g)^^fe$£ B ^tLT#fc o 

mp. 140-141 deg C 



You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1.7 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

It extracted water layer with twice ethylacetate , gathered 
organic layer and driedwith magnesium sulfate . 

It concentrated, melted residue in tetrahydrofuran (10 ml ), 30 
minute heating and refluxing itdid including succinic 
anhydride (0.5 g ). 

It concentrated, separating it did including 1 Nsodium 
hydroxide aqueous solution production liquid and 
ethylacetate . 

You washed organic layer with 1 Nsodium hydroxide aqueous 
solution production liquid , dried with magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (ethylacetate :hexane 
=1:2). 

It concentrated, recrystallization did residue from isopropyl 
ether and N- [4 - (4 -chlorophenyl ) sulfanyl ) phenyl ] -N- it 
acquired (8 -methyl -2- (trifluoromethyl ) - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) amine 
(compound 19 ) (0.44 g ) as colorless crystal . 

mp.l40-141degC 





C21H18N4SF3CI 


tLX 










elemental analysis values 


C21H18N4SF3C1 


With doing 










Calcd. 


C, 55. 94; 


H, 


, 4 


. 02; 


N, 


12. 4 


3. 


Calcd. 


C55.94; 


H, 


4 


.02; 


N, 


12.4 


3. 


Found 




C, 56. 13 




H, 


, 4 


. 20 


N, 


12. 4 


2. 


Found 




C,56.13 




H, 


4 


.20 


N, 


12.4 


2. 



'H-NMRfCDCls^OOMHz) d 2.07-2. 16(2H,m), 
3.25(3H,s), 3.45-3.55(2H,m), 3.95(1 H,d,J=7.2H 
Z ) s 4.6-4.7(lH,m), 6.66-6.7 l(2H,m), 7.04-7.09 
(2H,m), 7.1 7-7.2 l(2H,m), 7.34-7.38(2H,m) ? 8.1 
9(lH,s). 

[0048] 



<sup>K/sup>H-nmr (CDCl<sut»3</sub>, 300MHz );de 
2.07 - 2.16 (2 H, m ), 3.25 (3 H, s ), 3.45 - 3.55 (2 H, m ), 
3.95 (1 H, d, J=7.2Hz ), 4.6 -4.7 (1 H, m ), 6.66 - 6.71 (2 H, 
m ), 7.04 - 7.09 (2 H, m ), 7.17 - 7.21 (2 H, m ), 7.34 - 7.38(2 
H,m), 8.19(1 H,s). 

[0048] 
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mmm 20 
(its® 20 o>mm 

&-*?)l,-2-(W?)\,*n*7-j\,)-7,z- { Jt.£ni:i) 

K[2,3-d]t°'J5v>-5(6H)-^->(0.39g)0)h;bX> 
;^^(i0mi)lc 3K4-?^7ha?i/*v)7-'j:> 
(1 .0g)t p-h^X>X;i/^>^-7j<fn^(32mg) 

£inx., 24 tefmmmwLUz. 
;i$iLrs^ic in *.wnt-twt>A*mmo 

ml),xh7fcKo77>(5ml)££i&*&*(i.7g)£ 
70 deg C T* 6 BtPeUf #Lfco 

ilfigU S^Th^tKa^^lOmOlcjiAN 
U Si7k=JM<7gS(0.5g)£Jn*.. 30 #Ao&S3iEL 

sieu in 7miti-b t )'t>A*m$LkmmjLT 
in 7ki£<t:i-h'j^A7j<;i;-refti\ 

LT N-[3-(4-7;U^-P"7xy^:'>.pxx;U]-N -(8 

-^;u-2-(HJ?;u:tn^;u)-5A7,8>fh5tK 

□ t°'JK[2,3-d]t°'J5v>-5-'f>»L,)T5>ak^tl 2 
0)(0.32g)^ilfe^ B l<bLTt#fco 

mp. 96-97 deg C 



Working Example 2 0 
(Production of compound 20 ) 

8 -methyl -2- (trifluoromethyl ) - 7 and 8 -dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on 24 hour heating and 
refluxing itmade toluene solution (10 ml ) of (0.39 g ) 3 - (4 
-fluorophenoxy ) aniline (l .0 g ) with including the 
p-toluenesulfonic acid acid monohydrate (32 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C l 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1.7 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, melted residue in tetrahydrofuran (10 ml ), 30 
minute heating and refluxing itdid including succinic 
anhydride (0.5 g ). 

It concentrated, separating it did including l Nsodium 
hydroxide aqueous solution production liquid and 
ethylacetate . 

You washed organic layer with l Nsodium hydroxide aqueous 
solution production liquid , dried with magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (ethylacetate rhexane 
=1:2). 

It concentrated, recrystallization did residue from isopropyl 
ether and N- [3 - (A -fluorophenoxy ) phenyl ] -N- it acquired 
(8 -methyl -2- (trifluoromethyl ) - 5, 6, 7 and 8 -tetrahydro 
pyrido [2 and 3 -d | pyrimidine -5-yl ) amine (compound 20 ) 
(0.32 g ) as colorless crystal . 

mp.96-97deg C 





C21H18N40F4 <tLT 










elemental analysis values 


C21H18N40F4 doing 


Calcd. 


C, 60. 28; 


H, 


4 


• 34; 


N. 


13. 39. 


Calcd. 


C60.28; 


H, 


4 


.34; 


N, 


13.39 . 
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Found 




C, 60. 25 


H, 


4 


. 36 


N, 


13. 39. 


Found 




C,60.25 


H, 


4 


.36 


N, 


13.39. 



'H-NMRCCDCWOOMHz) 8 1.99-2.17(2H,m), 
3.23(3H,s), 3.40-3.57(2H,m), 3.78(lH,d,J=7.2H 
Z ), 4.54-4.60(1 H,m), 6.29-6.35(2H,m), 6.39-6.4 
2(lH,m), 6.97-7.06(4H,m), 7.14(lH,t,J=7.8Hz), 
8.17(lH,s). 

[0049] 

rn&m 21 

2- X^U-8->^U-7,8- v t KP bfU K[2,3-d] fcf »J S 
v>-5(6H)-^->(0.38g)(Oh;UX>5§J$(10ml)IC 

3- (4-^PP^x/^v)7- l J>(1.3g)(tp-h;UX> 
X;U*>»-*fil*B(38mg)SftIX..24 B#F^*D 

»«LT«*IZ IN *»b^-h'J^A*»a(10 
ml). xh5tKD77>(5mI)i:ffi«B»*(2.0g)* 
iBTLs 70 deg Ct6 »M«l*Lfco 

fee 

*r«Ji£*U 2 Eh fi|Dd**-e l @2fcl\ 

fee 

;lffiL,N-[3-(4-<7PP^xy^rv)7x->U]-N - 
(2-X^jU-8-> : F;U-5,6,7 J 8-xh^tKPt 0| JK[2,3 
-dje'J5i?>-5-^;U)75>«b^*l 21)(0.50g)£ 

l H-NMR(CDCl 3 ,200MHz) 5 1.30(3H,t,J=7.8Hz), 
1.94-2.15(2H,m), 2.74(2H,q,J=7.8Hz), 3.19(3 
H,s), 3.29-3.52(2H,m), 3.79(1 H,d,J=6.6Hz), 4.4 
7-4.54(1 H,m), 6.30-6.44(3H,m), 6.92-7.00(2H, 
m), 7.10-7.18(lH,m), 7.24-7.32(2H,m), 8.03(1 
H,s). 

[0050] 

22 



1.99-2.17 (2 H, m ), 3.23 (3 H, s ), 3.40 - 3.57 (2 H, m ), 
3.78 (1 H, d, J=7.2Hz ), 4.54 -4.60 (1 H, m ), 6.29 - 6.35 (2 H, 
m ), 6.39 - 6.42 (1 H, m ), 6.97 - 7.06 (4 H, m ), 7.14 (1 H, t, 
J=7.8Hz ), 8.17(1 H,s). 

[0049] 

Working Example 2 1 

(Production of compound 2 1 ) 

2 -ethyl -8-methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 24 hour heating and refluxing it 
made toluene solution (10 ml ) of(0.38 g ) 3 - (4 
-chlorophenoxy ) aniline (1 .3 g ) with including 
p-toluenesulfonic acid acid monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 
[shirikagerukaramukuromatogurafii ] (From 
ethylacetate :hexane =1:1 ethylacetate ). 

It concentrated, N- [3 - (4 -chlorophenoxy ) phenyl ] -N- it 
acquired (2 -ethyl -8-methyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-yl ) amine (compound 21 ) (0.50 g ) 
as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.30 (3 H, t, J=7.8Hz ), 1.94-2.15 (2 H, m ), 2.74 (2 H, q, 
J=7.8Hz ), 3.19 (3 H, s ), 3.29 - 3.52(2 H, m ), 3.79 (1 H, d, 
J=6.6Hz ), 4.47 - 4.54 (1 H, m ), 6.30 - 6.44 (3 H, m ), 6.92 - 
7.00 (2 H, m ), 7.10 -7.18 (1 H, m ), 7.24 - 7.32 (2 H, m ), 
8.03(1 H, s). 

[0050] 

Working Example 2 2 
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(its® 22 as*) 

2-X^;U-8-^;i/-7,8-vtKPt°'JK[2,3-d]t 0| J5 
v>-5(6H)-^->(0.38g)CDh;UX>;tj^(10ml)lC 
4-(4-^P07xy^i/)7mj>(i.3 g )«i:p-H;ux> 
XJI/jfc^K— *W*(38mg)£an*., 16 ftMlfl 

*«LT»*lc in *iMt^hU^A7R**(l0 

ml). ^h^tKP?^:>(5ml)<h&fn v $&^(2.0g)£ 
flD*. 70 deg C Tr 6 B#|HJflg#Lfco 



m&m&kX* 2 [eh ffifn£tt*T? 1 \ ft 

-[4-(4^PP7iy+y)7xz;i / ]-N -(2-x^;U- 
8-^;U-5,6,7,8-Th5tKPe i JK[2 f 3-d]tr i J5S? 

mp. 145-146 deg C 



(Production of compound 22 ) 

2 -ethyl -8-methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 16 hour heating and refluxing it 
made toluene solution (10 ml ) of(0.38 g ) 4 - (4 
-chlorophenoxy ) aniline (1 .3 g ) with including 
p-toluenesulfonic acid acid monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 
[shirikagerukaramukuromatogurafii ] (From 
ethylacetate :hexane =1:1 ethylacetate ). 

It concentrated, recrystallization did from isopropyl ether and 
N- [4 - (4 -chlorophenoxy ) phenyl ] -N- it acquired (2 -ethyl 
-8-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amine (compound 22 ) (0.43 g ) as 
colorless crystal . 

mp.!45-146degC 





C22H23N40CI<tLT 










elemental analysis values 


C22H23N40C1 doing 










Calcd. 


C, 66. 91 ; 


H, 


5. 87: 


N, 


14 


. 19. 


Calcd. 


C,66.91; 


H, 


5.87; 


N, 


14 


. 19. 


Found 




C, 66. 81 




H. 


5. 88 


N, 


14 


. OO. 


Found 




C,66.81 




H, 


5. 88 


N, 


14 


.00. 



'H-NMR^DCWOOMHz) 6 1.31(3H,t,J=7.5Hz), 
1.93-2.04(lH,m), 2.07-2.1 6(1 H,m), 2.75(2H,q, 
J=7.5Hz), 3.20(3H,s), 3.30-3.38(1 H,m), 3.43-3. 
53(lH,m), 3.64(lH,d,J=6.6Hz), 4.48-4.53(lH, 
m), 6.63-6.69(2H,m), 6.84-6.93(4H,m), 7.20-7. 
26(2H,m), 8.06(lH,s). 

[0051] 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.31 (3 H, t, J=7.5Hz ), 1.93 - 2.04 (1 H, m ), 2.07 - 2.16 (1 H, 
m ), 2.75 (2 H, q, ,)-7.5Hz ), 3.20(3 H, s ), 3.30 - 3.38 (1 H, 
m ), 3.43 - 3.53 (1 H, m ), 3.64 (1 H, d, J=6.6Hz ), 4.48 - 4.53 
(1 H, m ), 6.63 -6.69 (2 H, m ), 6.84 - 6.93 (4 H, m ), 7.20 - 
7.26 (2 H,m), 8.06(1 H, s ). 

[0051] 
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mmm 23 

(itS® 23 ©Slit) 

8->^U-2-(hy7;^Py^^)-7,8-S/tKPlf l J 
K[2,3-d]tf , J5'y>-5(6H)-7|->(0.39g)a)h;UX> 
j§i$(10ml)lC 3-(4-^PP7i;+v)7- i J>(1. 1 
g)<t p-h;L/X>X^U*>^-7Kfa^l(32mg)SiP 
*, 24 ttMftlltitftLfc. 

a«LT«*l= in *IMb-f h'J-l7A*»a(lO 
ml),xh7tKP75>(5ml)tStai»*(1.7g)* 
in*, 70 deg c -e 6 BtfcliltfLfco 



fl****"*? 2 EL IMP***-** 1 @*L\ ft 

MU a$£7h7t:Kn77:/(10ml)l=8fr 
U *f*a/\$H(0.5g)£aiX.. 30 »»SftJ15lEL 

fco 



;l$SL.N-[3-(4-^PP7x^->px^;U]-N - 
(8-/^;U-2-(h'J7;U*P>f 1 JU>5,6,7,8- J fh5t 
KPtf l JK[2 > 3-d]tf"J5$/>-5--f^)75>(<b*« 
23)(0.32g)^7 ; E < /U7TXi:LT#7io 

'H-NMR(CDCl 3 ,200MHz) 5 2.03-2. 14(2H,m), 
3.23(3H,s), 3.45-3.54(2H,m), 3.78(1 H,d,J=7.8H 
z), 4.56-4.59(lH,m), 6.32-6.45(3H,m), 6.93-7.0 
0(2H,m), 7.16(lH,t,J=8.0Hz), 7.26-7.33(2H,m), 
8.19(lH,s). 

[0052] 

mmm 24 

(it£Vn 24 

8-^>l/-7,8-vtKPbf'JK[2,3-d]t 0 'J5i/>-5(6 
H)-^">(O.36g)0h^X»§=S(lOml)lC4-(4-^P 
P7x/^v)7x"J>(l ,4g)i: p-h;UX>7.;i/^> 
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Working Example 2 3 
(Production of compound 23 ) 

8 -methyl -2- (trifluoromethyl ) - 7 and 8 -dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on 24 hour heating and 
refluxing itmade toluene solution (10 ml ) of (0.39 g ) 3 - (4 
-chlorophenoxy ) aniline (1.1 g ) with including the 
p-toluenesulfonic acid acid monohydrate (32 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1.7 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, melted residue in tetrahydrofuran (10 ml ), 30 
minute heating and refluxing itdid including succinic 
anhydride (0.5 g ). 

It concentrated, separating it did including 1 Nsodium 
hydroxide aqueous solution production liquid and 
ethylacetate . 

You washed organic layer with 1 Nsodium hydroxide aqueous 
solution production liquid , dried with magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (ethylacetate ). 

It concentrated, N- [3 - (4 -chlorophenoxy ) phenyl ] -N- it 
acquired (8 -methyl -2- (trifluoromethyl ) - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) amine 
(compound 23 ) (0.32 g ) as amorphous . 

<sup>l</sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
2.03 - 2.14 (2 H, m ), 3.23 (3 H, s ), 3.45 - 3.54 (2 H, m ), 
3.78 (1 H, d, J=7.8Hz ), 4.56 -4.59 (1 H, m ), 6.32 - 6.45 (3 H, 
m ), 6.93 - 7.00 (2 H, m ), 7.16 (1 H, t, J=8.0Hz ), 7.26 - 7.33 
(2 H,m), 8.19(1 H,s). 

[0052] 

Working Example 2 4 
(Production of compound 24 ) 

8 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on 12 hour heating and refluxing it made toluene solution 
(10 ml ) of(0.36 g ) 4 - (4 -chlorophenoxy ) aniline (1.4 g ) 
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S£-7KfDt)(42mg)£flD*. 12 l$|VMial&9SkL 

■ettSHLfc. 

;I$lSLTj££lc in 7k»<b-^KU^A*»*(10 
ml), Th7tKP77>(5ml)tffifBI»*(2.2g)S 
ftl*., 70 deg C -C 6 B#fH|«#Lfc. 

fee 



T;i/=l:10)lr#Lfc o 

SftU &££i-x;ufrbfffSJliLT N-[4-(4- 
£nn7x/**>Px^l,]-N -(8-^^^-5,6,7,8- 
xh7tKPt°'JK[2,3-d]t°'J5v>-5-'r>U)75> 
(<t£«B 24)(0.43g)£fcfetSS4:L-C»fc. 

mp. 136-138 deg C 



with including p-toluenesulfonic acid acid monohydrate (42 
nig). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.2 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (From 

hexane :ethylacetate =1:1 ethanol :ethylacetate =1:10 ). 

It concentrated, recrystallization did residue from ether and 
N- [4 - (4 -chlorophenoxy ) phenyl ] -N- it acquired (8 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ) amine (compound 24 ) (0.43 g ) as colorless crystal . 

mp.l36-138degC 





C20H19N4OCI<tLT 










elemental analysis values 


C20H19N4OC1 doing 










Calcd. 


C, 65. 48; 


H, 


5. 22; 


N, 


15. 2 


7. 


Calcd. 


C,65.48; 


H, 


5.22; 


N, 


15.2 


7. 


Found 




C, 65. 38 




H, 


5, 17 


N, 


15. 2 


1. 


Found 




C65.38 


9 


H, 


5. 17 


N, 


15.2 


1. 



'H-NMRCCDC^OOMHz) 52.01-2.1 8(2H,m), 
3.19(3H,s), 3.36-3.57(2H,m), 3.67(1 H,d,J=7.0H 
z), 4.5-4.6(lH,m), 6.65-6.72(2H,m), 6.83-6.94 
(4H,m), 7.20-7.26(2H,m), 8.12(lH,s), 8.52(1H, 
s). 

[0053] 

mmm 25 

8->^;U-7,8-vtKPe'JK[2 J 3-d]t°'J = vl/-5(6 
H)-^->(0.36g)(Dh;UX>JS5ft(10ml)(Z 2-[(4-£ 

□ P7x-;u)^]7-g>(i.6g)<i: P -h;ux>x 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
2.01-2.18 (2 H, m ), 3.19 (3 H, s ), 3.36 - 3.57 (2 H, m ), 
3.67 (1 H, d, J=7.0Hz ), 4.5 -4.6 (1 H, m ), 6.65 - 6.72 (2 H, 
m ), 6.83 - 6.94 (4 H, m ), 7.20 - 7.26 (2 H, m ), 8.1 2 (1 H, s ), 
8.52(1 H, s ). 

[0053] 

Working Example 2 5 
(Production of compound 25 ) 

8 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on 1 9 hour heating and refluxing it made toluene solution 
(10 ml ) of(0.36 g ) 2 - [ (4 -chlorophenyl ) thio ] aniline (1.6 



Page 102 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 

ju*toH-*?n*(42mg)£ftis., 19 ftiKMnlft 
'»IBLT»*l= in *BHtW5A*»»(io 

ml).T-h5tKP75>(5ml)tatBt9*(2.2g)S 
JH*., 70 deg Ct6 B#IWfil#Lfc. 



^^JI^tK'C 2 gU ffl»<t**"C l @3fel\ {ft 
ttLfc. 

SffiL. N-[2-((4-?P n7i-^)X^77-^)7 
x= JUJ-N -(8-> ^;U-5,6,7,8-T > t K P tf 'J K 
[2,3-d]t?'J5$?:/-5--OU)T5:/(<t£* 25)(0.37 
g)£a&tttt£L-Cl»fc. 

'H-NMR(CDCl 3 ,200MHz) 5 1.91-2.05(2H,m), 
2.99-3.33(2H,m), 3.09(3H,s), 4.52-4.6 l(lH,m), 
4.89(1 H,d,J=7.6Hz), 6.73-6.84(2H,m), 6.90-6. 
97(2H,m), 7.12-7.18(2H,m), 7.32-7.41(lH,m), 
7.52(lH,dd,J=1.4Hz,7.6Hz), 7.92(lH,s), 8.48(1 
H,s). 

[0054] 

HJSflfl 26 

(<b*» 26 (DWlm.) 

2-X^;U-8-^;U-7,8-^tKPt° , ;K[2,3-d]e , J5 
V>-5(6H)-7t->(0.38g)<7)h^X>j§jS(10ml)!C 

;H>X;U7tC/K— *Sl1*l(38mg)*Jll?i.. 39 B$ 

muz. 

mmLxmtiz in 7K^k^-huoA7X^(io 

ml),-Th7tKP77>(5ml)^Sf{ 3 v ^(2.0g)^ 
**, 70 deg C -C 5 B#IH«#L*:. 
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g ) with including p-toluenesulfonic acid acid monohydrate 
(42 mg). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.2 

g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafri ] (basic silica gel , 
hexane : ethylacetate =2:1 ). 

It concentrated, N- [2 - (4 -chlorophenyl ) sulfanyl ) phenyl ] 
-N- it acquired (8 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ) amine (compound 25 ) (0.37 g ) as 
oil. 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.91 - 2.05 (2 H, m ), 2.99 - 3.33 (2 H, m ), 3.09 (3 H, s ), 
4.52 - 4.61 (1 H, m ),4.89 (1 H, d, J=7.6Hz ), 6.73 - 6.84 (2 H, 
m ), 6.90 - 6.97 (2 H, m ), 7.12 - 7.18 (2 H, m ), 7.32 - 7.41(1 
H, m ), 7.52 (1 H, dd, J=l .4Hz , 7.6Hz ), 7.92 (1 H, s ), 8.48 
(lH,s). 

[0054] 

Working Example 2 6 

(Production of compound 26 ) 

2 -ethyl -8-methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 39 hour heating and refluxing it 
made toluene solution (10 ml ) of(0.38 g ) 2 - [ (4 
-chlorophenyl ) thio ] aniline (1 .4 g ) with including 
p-toluenesulfonic acid acid monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 5 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 

g). 

It filtered solid , separating it did including water and the 
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tZo 

*£HLT N-[2-((4^PP7i-^)XJI/77-;b) 
^x~;U]-N -(2-X^U-8-^U-5,6,7,8-xH7t 

KPt°'JK[2,3-d]t 0 U^v>-5-^;i,)7S>ab^% 
26)(<nig)£fcfi«6fii:LT»fco 

mp. 99-100 deg C 



ethylacetate . 

Extracting water layer with ethylacetate , gathering organic 
layer and washingwith saturated saline it dried with 
magnesium sulfate . 

It concentrated, attached on 
[shirikagerukaramukuromatogurafli ] (From 
hexane : ethylacetate =1:1 ethylacetate ). 

Furthermore it attached on 

[shirikagerukaramukuromatogurafii ] (basic silica gel , 
hexane :ethylacetate ==4:1), it concentrated, recrystallization 
did residue from isopropyl ether and N- [2 - (4 
-chlorophenyl ) sulfanyl ) phenyl ] -N- it acquired (2 -ethyl 
-8-methyl -5, 6, 7, 8-letrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amine (compound 26 ) (0.1 1 g ) as 
colorless crystal . 

mp.99-100degC 





C22H23N4CIS<tLT 








elemental analysis values 


C22H23N4C1S doing 








Calcd. 


C, 64. 30; 


H, 


5. 64; 


N, 


13. 63. 


Calcd. 


C,64.30; 


H, 


5.64; 


N, 


13.63 . 


Found 




C, 64. 04 




H, 


5. 52 


N, 


13. 66. 


Found 




C,64.04 




H, 


5.52 


N, 


13.66. 



1.81-2.03(2H,m), 2.73(2H,q,J=7.6Hz), 2.99-3. 
28(2H,m), 3.10(3H,s), 4.52-4.60(lH,m), 4.85(1 
H,d,J=6.8Hz), 6.71-6.79(lH,m), 6.83(lH,d,J=8. 
4Hz), 6.89-6.97(2H,m), 7.10-7.17(2H,m), 7.31- 
7.40(lH,m), 7.50(lH,dd,J=1.8Hz,7.6Hz), 7.91(1 
H,s). 

[0055] 

mmm 21 

2- X^;U-8-^;U-7,8-vtKPt 0 'jK[2,3-d]t°'J^ 
i/>-5(6H)-^">(0.38g)(Dh;UX>?§^(10ml)IC 

3- (4-7;u*n7xy*i/)7xij>(i.2g)t P -h;u 

X>X;U7tx>K-7Kfa^(38mg)^*nx., 17 b#Fb1 

fifaftll**+hu^A*$ja5L, »»x^u 
■cttttiLfco 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 

1 .30 (3 H, t, J=7.6Hz ), 1 .81 - 2.03 (2 H, m ), 2.73 (2 H, q, 
J=7.6Hz ), 2.99 - 3.28 (2 H, m ), 3.10(3 H, s ), 4.52 - 4.60 (1 
H, m ), 4.85 (1 H, d, J=6.8Hz ), 6.71 - 6.79 (1 H, m ), 6.83 (1 
H, d, J=8.4Hz ), 6.89 - 6.97 (2 H, m ),7.10 - 7.17 (2 H, m ), 

7.31 - 7.40 (1 H, m ), 7.50 (1 H, dd, J=l .8Hz , 7.6Hz ), 7.91 (1 
H,s). 

[0055] 

Working Example 2 7 

(Production of compound 27 ) 

2 -ethyl -8-methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 1 7 hour heating and refluxing it 
made toluene solution (10 ml ) of(0.38 g ) 3 - (4 
-fluorophenoxy ) aniline (1 .2 g ) with including 
p-toluenesulfonic acid acid monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
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mmLxmiz in *mbW>A#» ft(io 
ml),-rh : 5tKn7 i 5>(5ml)i:Sf'n^5t5(2.0g)^ 
flD*.. 70 deg Cf6 mfflMftLtzo 



*-y->:B»l^U=l:l frblfg?X^U)|cttL 

tt*>'J*y;U^*-9->:ft»X^;u=2:l)r=#L 
fc, ;1^LT N -(2-X*JU-8-^U-5,6,7,8--rh 
7tKPt°'JK[2,3-d]t°'JSv>-5-^;U)-N-[3-(4- 

7;u^-n^xy^vpx-ju]75>0b^% 27) 

(0.32g)^7 : E;U7T7.tLTfiy'Co 

'H-NMR(CDCl 3> 200MHz) 5 1.30(3H,t,J=7.8Hz), 
1.82-2.15(2H,m), 2.73(2H,q,J=7.8Hz), 3.18(3 
H,s), 3.26-3.53(2H,m), 3.79(1 H,d,J=6.6Hz), 4.4 
6-4.54(1 H,m), 6.28-6.33(2H,m), 6.36-6.42(lH, 
m), 6.99-7.03(4H,m), 7.12(lH,t,J=8.4Hz), 8.03 
(lH,s). 

[0056] 

MMM 28 

«b**28 (DSI&) 

8->^;i/-2- - ^Ptf;U-7,8-i?tKotf'JK[2 ) 3-d]bf 
'J5v>-5(6H)-^->(0.35g)(Dh;i/X>j§^(10m 
1)1= 2-[(4-<7PP7x-;U)^]7- 'J>(l.2g)t p 
-hJUX>XJU7t%>K— *Sl1fc(32mg)* flljl, 36 

;t*fSLTgi£l= IN *»ft^h'J^A7K»*(10 
ml),-Th7tKP77>(5ml)taftia5tE(I.7g)$ 
Hi*.. 70 deg Ct'6 B#P B Ht#Lfco 



*«£Jf £7KT* 2 EU l Hftl\ 65 
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potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 
[shirikagerukaramukuromatogurafii ] (From 
hexane : ethylacetate =1:1 ethylacetate). 

Furthermore it attached on 

[shirikagerukaramukuromatogurafii ] (basic silica gel , 
hexane :ethylacetate =2:1 ), concentrating, N- (2 -ethyl 
-8-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl )-N- it acquired [3 - (4 -fluorophenoxy ) 
phenyl ] amine (compound 27 ) (0.32 g ) as amorphous . 

<sup>l</sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.30 (3 H, t, J=7.8Hz ), 1.82-2.15 (2 H, m ), 2.73 (2 H, q, 
J=7.8Hz ), 3.18 (3 H, s ), 3.26 - 3.53(2 H, m ), 3.79 (1 H, d, 
J=6.6Hz ), 4.46 - 4.54 (1 H, m ), 6.28 - 6.33 (2 H, m ), 6.36 - 
6.42 (1 H, m ), 6.99 -7.03 (4 H, m ), 7.12 (1 H, t, J=8.4Hz ), 
8.03 (1 H, s ). 

[0056] 

Working Example 2 8 

(Production of compound 28 ) 

8 -methyl -2- propyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 36 hour heating and refluxing it 
made toluene solution (10 ml ) of(0.35 g ) 2 - [ (4 
-chlorophenyl ) thio ] aniline (1 .2 g ) with including 
p-toluenesulfonic acid acid monohydrate (32 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1.7 

g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 
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frb?l$£llLT N-[2-((4-57PP7i-;U)X;U7 

7- ^)7i-;H-N -(8-^^^-2-^Pt°;u-5,6,7, 

8- xh7tKPe i JK[2,3-d]t° , J5v>-5-'r^)75 
>(<t£tl 28)(0.17g)^ilfe$£^«!:Lrt#fc <) 

mp. 98-99 deg C 

7c^##rfit C 2 3H 25 N 4 C1S <hLT 



It concentrated, attached on 

[shirikagerukaramukuTomatogurafii ] (hexane :ethylacetate 
=2:1 ). 

Concentrating, recrysiallization doing residue from hexane 
-isopropyl ether , N- [2 - (4 -chlorophenyl ) sulfanyl ) 
phenyl ]-N- it acquired (8 -methyl -2- propyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) amine 
(compound 28 ) (0.17 g ) as colorless crystal . 

mp.98-99deg C 

elemental analysis values 

C<sub>23</sub>H<sub>25</sub>N<sub>4</sub>ClS doing 



Calcd 




C, 


65. 00; 


H, 


5. 93; 


N, 


13. 18. 


Calcd 




c, 


65.00 ; 


H, 


5.93 ; 


N, 


13.18. 


Found 




C, 


64. 74 


H, 


5. 93 


N. 


13. 18. 


Found 




c, 


64. 74 


H, 


5.93 


N, 


13.18. 



'H-NMR(CDCl 3 ,300MHz) 6 0.99(3H,t,J=7.5Hz), 
1.73-1.88(2H,m), 1.89-2.01(2H,m), 2.68(2H,t,J 
=7.8Hz), 3.01-3.09(lH,m), 3.09(3H,s), 3.17-3.2 
5(lH,m), 4.53-4.58(1 H,m), 4.89(1 H,d,J=7.2Hz), 
6.73-6.78(1 H,m), 6.83(lH,d,J=8.4Hz), 6.90-6. 
97(2H,m), 7.12-7.16(2H,m), 7.33-7.38(lH,m), 
7.50(1 H,dd,J=1.5Hz,7.8Hz), 7.90(lH,s). 

[0057] 

MM® 29 
(US® 29 <Dm&) 

8->^U-2-:7Pt 0 ;L/-7,8-vfcKPL°UK[2>d]t 0 
'J 5 v>-5(6H)-^">(0.35g)(D h^X>;t^(l 0m 
l)lz 4-(4-?P p-7x/+v)7-'J>(l . 1 g)<t p-MU 
X>X;U^>^-7j<fQ!fel(32mg)$jD^ N 22 EfPiH 

muz* 

mmi,X^\z in 7K^b^-h'J^A7K;§;^(i0 
ml),^h7fcKP:77>(5ml)£g$A$;fc(1.7g)£ 
tax, 70 deg C V 6 BrfFfSHft^Ltco 

@t*:£3S£U 7K<kgmx^;u£fln*.T#;fcL 



0.99 (3 H, t, J=7.5Hz), 1.73 - 1.88 (2 H,m), 1.89-2.01 (2 H, 
m ), 2.68 (2 H, t, J=7.8Hz ), 3.01 -3.09 (1 H, m ), 3.09 (3 H, 
s ), 3.17 - 3.25 (1 H, m ), 4.53 - 4.58 (1 H, m ), 4.89 (1 H, d, 
J=7.2Hz ), 6.73 - 6.78(1 H, m ), 6.83 (1 H, d, J=8.4Hz ), 6.90 
- 6.97 (2 H, m ), 7.12 - 7.16 (2 H, m ), 7.33 - 7.38 (1 H, m ), 
7.50 (1 H, dd, J=1.5Hz , 7.8Hz ),7.90 (1 H, s ). 

[0057] 

Working Example 2 9 
(Production of compound 29 ) 

8 -methyl -2- propyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 22 hour heating and refluxing it 
made toluene solution (10 ml ) of(0.35 g ) 4 - (4 
-chlorophenoxy ) aniline (1.1 g ) with including 
p-toluenesulfonic acid acid monohydrate (32 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1.7 

g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 



_ i o • • 
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;U-l:l)lC#Lfc. 

a B aLt N-[4-(4-£ P P 7iy + v)T7i ~ JU]-N -(8- 
>^ i /U-2-^Pt°;U-5 ) 6 ) 7 ) 8-^h7tKPt 0| JK[2 ) 3- 
d]tf , J5v>-5--fW£>(1b£% 29)(0.38g)£ 

mp. 126-127 deg C 



saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (From 

hexane :ethylacetate =2:1 hexane :ethylacetate =1:1 ). 

Concentrating, recrystallization doing residue from isopropyl 
ether , N- [4 - (4 -chlorophenoxy ) phenyl ]-N- it acquired (8 
-methyl -2- propyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amine (compound 29 ) (0.38 g ) as 
colorless crystal . 

mp.l26-127degC 





C23H25N40CI<tLT 








elemental analysis values 


C23H25N40C1 doing 








Calcd. 


C, 67. 55; 


H, 


6. 16; 


N, 


13. 70. 


Calcd. 


C,67.55; 


H, 


6.16; 


N, 


13.70. 


Found 




C, 67. 47 




H, 


6. 07 


N, 


13. 61. 


Found 




C67.47 


9 


H, 


6. 07 


N, 


13.61 . 



'H-NMRCCDCl^OOMHz) d 1.00(3H,t,J=7.4Hz), 
1.71-1.90(2H,m), 1.92-2.16(2H,m), 2.69(2H,t,J 
=7.4Hz), 3.19(3H,s), 3.28-3.56(2H,m), 3.65(1 
H,d,J=6.6Hz), 4.47-4.55(1 H,m), 6.64-6.70(2H, 
m), 6.83-6.93(4H,m), 6.95-7.26(2H,m), 8.06(1 
H,s). 

[0058] 

mmm 30 

(fcStt 30 <DU&) 

8-^yU-7,8-vtKPt 0, jK[2 > 3-d]t° l J5v>-5(6 
H)-^>(O.36g)0h;UX>;^;^(lOml)[C l.l'-tf? 

x^;u-3-7S>(i.ig)<t p-h;ux>x;u/|N>K- 

7KfO^(42mg)^iJD^, 12 B#IWto3&a3!ELfco 

;lffiLT?j|$lc in *mb^h'J^A*»*(lo 
ml).-rh^tKP^T>(5ml)tSfB»5R(2.2g)* 
iPX.. 70 deg Ct6 ftlH«»Lfco 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.00 (3 H, t, J=7.4Hz), 1.71 - 1.90 (2 H,m), 1.92-2.16(2 H, 
m), 2.69 (2 H, t, J=7.4Hz ), 3.19(3 H, s ), 3.28 - 3.56 (2 H, 
m ), 3.65 (1 H, d, J-6.6Hz ), 4.47 - 4.55 (1 H, m ), 6.64 - 6.70 
(2 H, m ), 6.83 -6.93 (4 H, m ), 6.95 - 7.26 (2 H, m ), 8.06 (1 
H,s). 

[0058] 

Working Example 30 
(Production of compound 30 ) 

8 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on 1 2 hour heating and refluxing it made toluene solution 
(10 ml ) of(0.36 g ) 1, r -biphenyl -3- amine (1.1 g ) with 
including p-toluenesulfonic acid acid monohydrate (42 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydroruran (5 ml ) with including zinc powder (2.2 

g). 

It filtered solid , separating it did including water and the 
ethylacetate . 
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-;U=10:l)lc^Lfco 

LT N-[l,l'-tf^xZL;U]-3-f;U-N -(8-y^U-5, 
6,7,8-xh : 7tKPt 0, JK[2,3-d]t D 'JSv>-5-^;U) 
T5>(^b^% 3O)(O.3Og)^^fe^ 0 B H tLT# 

mp. 164-165 deg C 



With water one time you washed organic layer with twice , 
saturated saline , dried with magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (From 

hexane :ethylacetate =1:1 ethylacetate :ethanol =10:1 ). 

Concentrating, recryslallization doing residue from hexane 
-ethylacetate , N- [1, V -biphenyl ]- 3 -yl -N- it acquired (8 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ) amine (compound 30 ) (0.30 g ) as colorless crystal . 



mp.l64-165degC 





C20H20N4 <tLT 
















elemental analy 


sis values 


C20H20N4 doing 
















Calcd. 


C, 75. 92; 


H, 


6. 3 


7; 


N, 


1 


7. 


71. 


Calcd. 


C75.92; 


H, 


6. 3 


7; 


N, 


1 


7. 


71. 


Found 




C, 75. 81 


H, 


6. 2 


4 


N, 


1 


7. 


76. 


Found 




C75.81 


H, 


6.2 


4 


N, 


1 


7. 


76. 



l H-NMR(CDCl 3s 200MHz) 5 1.98-2.25(2H,m), 
3.19(3H,s), 3.33-3.60(2H,m), 3.82(1 H,d,J=7.0H 
z), 4.6 1-4.69(1 H,m), 6.66-6.71(lH,m), 6.88(1 
H,t,J=1.8Hz), 6.97-7.02(lH,m), 7.29(lH,t,J=8.0 
Hz), 7.35-7 .47(4H,m), 7.53-7.59(2H,m), 8.14(1 
H,s), 8.52(1 H,s). 

[0059] 

(ft** 31 ©SJfi) 

7,8-vtKnt o UK[2,3-d]t°'J5v>-5(6H).^>(0. 
35g)(Dh;UX>Jg;^(10ml)IC 2-{Z?JL-)\,tt)T 
-«J>(1.4g)t p-hJUX>^;U7h>tt-**P»(4 
5mg)£ft]*_, 26 ^KlftljSftaSlELfco 

»«LT»*IC IN 7KIMt*h^A*»»(10 
ml),-Th5tKP75>(5ml)4:ffilB»*(2.4g)* 
JP A. 70 deg C V 6 tiffflmWLtzo 



1.98 - 2.25 (2 H, m ), 3.19 (3 H, s ), 3.33 - 3.60 (2 H, m ), 
3.82 (1 H, d, J=7.0Hz ), 4.61 -4.69 (1 H, m ), 6.66 - 6.71 (1 H, 
m ), 6.88 (1 H, t, J=1.8Hz ), 6.97 - 7.02 (1 H, m ), 7.29 (1 H, t, 
J=8.0Hz ), 7.35 - 7.47(4 H, m ), 7.53 - 7.59 (2 H, m ), 8.14 (1 
H, s ), 8.52 (1 H, s ). 

[0059] 

Working Example 3 1 
(Production of compound 3 1 ) 

7 and 8 -dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) -on 
26 hour heating and refluxing it made toluene solution (10 
ml ) of (0.35 g ) 2 (phenyl thio ) aniline (1 .4 g ) with 
including p-toluenesulfonic acid acid monohydrate (45 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.4 
g). 

It filtered solid , separating it did including water and the 
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tZo 

-;U=10:l)IC^Lfc o 

x-;ux;u7t-^u)^x-;u]-n -(5,6,7,8-xh^ 

tKPtr»JK[2 i 3-d]bf l JSS5>-5--fJU)75>«b* 
31)(60mg)£&fe^a B a <tLT#fco 

mp. 159-161 deg C 



ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (From 

hexane : ethylacetate =1:1 ethylacetate :ethanol =10:1 ). 

It concentrated, recrystallization did residue from ether and 
N- [2 - (phenyl sulfanyl ) phenyl ] -N- it acquired (5, 6, 7 and 
8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) amine 
(compound 3 1 ) (60 mg ) as colorless crystal . 

mp.l59-161degC 





C19H18N4S-0. 1H20<tLT 






elemental analysis values 


C19H18N4S*0.1 H20 doing 






Calcd. 


C. 67. 87; 




H. 5. 46; 


N, 


16. 66. 


Calcd. 


C67.87; 




H,5.46; 


N, 


16.66 . 


Found 




C, 67. 90 




H, 5. 15 


N, 


16. 36. 


Found 




C67.90 




H,5.15 


N, 


16.36. 



l H-NMR(CDCl 3s 300MHz)(5l.92-1.97(2H,m), 
3.16-3.23(lH,m), 3.30-3.34(lH,m), 4.58-4.63(1 
H,m), 4.97(1 H,d,J=7.5Hz), 5.41(lH,brs), 6.76- 
6.85(2H,m), 7.01-7.04(2H,m), 7.10-7.22(3H,m), 

7.34-7.39(lH,m), 7.56(lH,dd,J=1.5Hz,7.5Hz), 
7.92(1 H,s), 8.38(1 H,s). 

[0060] 

mmm 32 

tfb^tt 32 a>mt) 

7,8-vtKPt o 'JK[2,3-d]t O| JSv>-5(6H)-7|->(0. 
35g)<7)h^X>J§;^(10ml)lC 2-[(4--j7PP7i- 

iU)**]7— U>(i.7g)i: P -h;ux>x;U7fx>K 

-7KfO^(45mg)£Al]^ 27 B*MttJ»»3fcLfco 

»«LT«*lc IN *mb^hU^A*»*(10 
ml). xh7tKP77>(5ml)tffi»»*(2.4g)* 
70 deg CV6 ftlffllttLfc. 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.92 - 1.97 (2 H, m ), 3.16 - 3.23 (1 H, m ), 3.30 - 3.34 (1 H, 
m ), 4.58 -4.63 (1 H, m ), 4.97 (1 H, d, J=7.5Hz ), 5.41 (1 H, 
brs ), 6.76 - 6.85 (2 H, m ), 7.01 - 7.04 (2 H, m ), 7.10 - 7.22(3 
H, m ), 7.34 - 7.39 (1 H, m ), 7.56 (1 H, dd, J=l .5Hz , 7.5Hz ), 
7.92 (1 H, s ), 8.38 (1 H, s ). 

[0060] 

Working Example 32 
(Production of compound 32 ) 

7 and 8 -dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) -on 
27 hour heating and refluxing it made toluene solution (10 
ml ) of (0.35 g ) 2 - [ (4 -chlorophenyl ) thio ] aniline (1 .7 g ) 
with including p-toluenesulfonic acid acid monohydrate (45 
mg). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.4 

g ). 
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SAIL. 5/'J*^u*5A^PVh^7-r-(^ 
— ;U=10:l)lC^Lfc o 

T N-[2-((4-^PP7i-^)X;b77-;i/)7i- 
JU]-N -(5,6,7 > 8-xh^th*Ptf l jK[2 s 3-d]tf l J55/ 
>-5--r;U)75>Ob^^32)(40mg)^|gfe$£ B B a<t 

mp. 142-145 deg C 



It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (From 

hexane :ethylacetate"l:l ethylacetate :ethanol =10:1 ). 

It concentrated, recrystallization did residue from hexane 
-ether and N- [2 - (4 -chlorophenyl ) sulfanyl ) phenyl ] -N- it 
acquired (5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amine (compound 32 ) (40 mg ) as 
colorless crystal . 

mp,142-145degC 





C19H17N4CIS-0. 1H20<hLT 






elemental analysis values 


C19H17N4C1S*0.1 H20 doing 






Calcd. 


C, 61. 56; H, 


4. 68; 


N, 


15. 1 


1. 


Calcd. 


C,61.56;H, 


4,68 ; 


N, 


15. 1 


1. 


Found 




C, 61. 67 


; H, 


4. 50 




N, 


14. 8 


7. 


Found 




C61.67 


;H, 


4. 50 




N, 


14.8 


7. 



l H-NMR(CDCl 3 ,200MHz) 8 1.91-2.05(2H,m), 
3.13-3.26(lH,m), 3.34-3.42(1 H,m), 4.58-4.67(1 
H,m), 4.97(1 H,d,J=7.4Hz), 5.42(1 H,brs), 6.74- 
6.97(4H,m), 7.13-7.19(2H,m), 7.38(lH,dt,J d =l. 
8Hz,J t =8.6Hz), 7.52(1 H,dd,J=1.8Hz,7.6Hz), 8.0 
0(lH,s), 8.4I(lH,s). 

[0061] 

mmm 33 
at£ty 33 corns.) 

5-^PPt o, JK[2,3-d]t O| J^v>(0.12g)<!: 2-(7i- 
;U^)7-'J>(0.73g)CDX^y— ;UJi;^(10ml) 
!C 4N 0.36ml)£ttla.. 50 

deg C V 2 IfflftUSftLfco 



1.91 - 2.05 (2 H, m ), 3.13 - 3.26 (1 H, m ), 3.34 - 3.42 (1 H, 
m ), 4.58 -4.67 (1 H, m ), 4.97 (1 H, d, J=7.4Hz ), 5.42 (1 H, 
brs ), 6.74 - 6.97 (4 H, m ), 7.13 - 7.19 (2 H, m ), 7.38 (1 H, 
dt, J<sub>d</sub>=1.8Hz , J<sub>t</sub>=8.6Hz ),7.52 (1 
H, dd, J=1.8Hz , 7.6Hz ), 8.00 (1 H, s ), 8.41 (1 H, s ). 

[0061] 

Working Example 33 
(Production of compound 33 ) 

5 -chloro pyrido [2 and 3 -d ] pyrimidine (0.12 g ) with 2-2 
hours it heated to cthanol solution (10 ml ) of(phenylthio ) 
aniline (0.73 g ) with 50 deg C including 4 Nhydrochloric 
acid (ethylacetate solution , 0.36ml ). 

separating it did including saturated sodium bicarbonate * 
water and ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (From ethylacetate 
ethylacetate :ethanol =10:1 ). 
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;s<6L»N-[2-(7x=.^x;u - 77'— ;u]-n 

-t°'JK[2,3-d]t 0 'J5v>-5-'r;UT5>(^^^ 3 
3)(0.23g)$-7 : E;U777.<tLT#fco 

'H-NMR(CDCl3,300MHz) <5 7.09(lH,d,J=5.4H 
z), 7.18-7.29(6H,m), 7.47-7.52(2H,m), 7.59(1 
H,dd,J=l .5Hz,8. 1 Hz), 7.68(1 H,dd,J=l .5Hz,7.5H 
z), 8.83(lH,d,J=5.4Hz), 9.19(lH,s), 9.42(lH,s). 



[0062] 

mmm 34 
(its® 34 <Dm&) 

U5v>-5(6H)-*>(0.21g)<7)h/UX>j§;$(5ml) 
IC 4-[(3,5-v7x-;U-lH-t° : 77— ^-l-'OU)^ 
;i,]y-U>(0.49g)<t P -HUx>7JU7tC/&-7K 

fo^(i9mg)^*p^., 22 ftT&mmmzsLtzo 

£7ja? 2 Isk tSfii^iMTKT* 1 m 

mmLXm&Z IN 7j<iHb;t-h'J't?A7K;W5m 

l).xh5tKn:77>(3ml)<!:E&*»*(l.0g)£*n 

70 deg c v 6 mumnLtzo 



fee 

W^l^X-c 2 el t&*a£i£7ja? 1 Bftiv ^ 

;!HU J fh7tKP7 : 5>(5ml)i:»7k3/N^^ 
(0.15g)£fla;t. 1 B#F B 1*ol^a3SL7t„ 



^T^v^7AT^Lfc 0 

KxT7U=l:l)lc{tL7i„ 
jiSfL.N-^-aS.S-v^x^^-lH-t^y— 7U-1- 

'f^)>f;i/pi-;i/]-N -{%-^=f-)V-2--Ju\d)^- 

5,6,7,8-i L l^tKPt 0 Uhl2,3-d]L°Y5v>-5-'f 
;U)7 7 5>(1k^^ 34)(50mg)^7 ; E;U77X<tL 

'H-NMR(CDCl 3t 200MHz) 6 0.98(3H,t,J=7.4Hz), 
1.74-1.85(2H,m), 1 .89-2.1 0(2H,m), 2.64-2.72 
(2H,m), 3.17(3H,s), 3.24-3.50(2H,m), 3.69(1H, 



2003-11-11 

It concentrated, N- [2 - (phenyl sulfanyl ) phenyl ] -N- pyrido 
it acquired [2 and 3 -d ] pyrimidine -5-ylamine (compound 
33 ) (0.23 g ) as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
7.09 (1 H, d, J=5.4Hz ), 7.18 - 7.29 (6 H, m ), 7.47 - 7.52 (2 
H, m ), 7.59 (1 H, dd, J=1.5Hz , 8.1Hz ), 7.68(1 H, dd, 
J=1.5Hz , 7.5Hz ), 8.83 (1 H, d, J=5.4Hz ), 9.19 (1 H, s ), 9.42 
(lH,s). 

[0062] 

Working Example 34 
(Production of compound 34 ) 

8 -methyl -2- propyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 22 hour heating and refluxing it 
made toluene solution (5 ml ) of(0.21 g ) 4 - [ (3 and 5 
-biphenyl -lH-pyrazole -1- yl ) methyl ] aniline (0.49 g ) with 
including p-toluenesulfonic acid acid monohydrate (19 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (5 
ml ), tetrahydroruran (3 ml ) with including zinc powder (1 .0 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, 1 hour heating and refluxing it did 
tetrahydroruran (5 ml ) with including succinic anhydride 
(0.15 g). 

It concentrated, separating it did including water and 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(hexane :ethylacetate =1:1 ). 

It concentrated, N- [4 - (3 and 5 -biphenyl -lH-pyrazole -1- 
yl ) methyl ) phenyl ] -N- it acquired (8 -methyl -2- propyl -5, 
6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yI ) 
amine (compound 34 ) (50 mg ) as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
0.98 (3 H, t, J=7.4Hz), 1.74- 1.85 (2 H,m), 1.89-2.10(2 H, 
m ), 2.64 - 2.72 (2 H, m ),3.17 (3 H, s ), 3.24 - 3.50 (2 H, m ), 
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brs), 4.50(lH,brs), 5.28(2H,s), 6.57(2H,d,J=8.8 
Hz), 6.63(lH,s), 6.99(2H,d,J=8.8Hz), 7.28-7.45 
(4H,m), 7.84-7.89(2H,m), 8.02(1 H,s). 

[0063] 

mmm 35 
(its® 35 cosjfi) 

8->^;u-2-^atf;U-7,8-i?tKoe'JK[2,3-d]bf 
'J5S;>-5(6H)-*>(0.35g)CDh;UX:>jij&(10m 
l)\Z 4-(6->^;i/-l,3-'<>V r TT % y— ;u-2-^;u)7 
x -JUT5>(0.61g)i: p-h-./LX>X,/U7tC/^— 7j< 
. fQ*B(32mg)*10;U 22 ftMAlftJISfcLfe. 

l&ffiLTB&z IN *»fc^K'J^A*»*(10 
ml),xK7tKP77>(5ml)tffif a v ^(1.7g)^ 
il]*, 70 deg CT*6 H#IHSt#Lfc 0 

*r*«**-c 2 h, t&*rtfc**-c 1 @att\ ok 

XI8U ^b7tKP:?7>(10ml)<>:»f7]<:3M?ig 
(0.25g)£Jra*., 1 iftlBiraUHBSSLfc. 

rfl*u **Ji**-c 2 @.is«i*tt*"e 1 

Kl*JU-l:l)lCttLfc. 

LT 8->^ 1 ;U-N-[4-(6->5 1 ;U-l,3-^>V r TTl/— 

;l-M;|/)^i-^]-2 -^Ptf^-s^s-xh^t 

KPe'JK[2,3-d]eU55»-5-75>«b*» 35) 
(0.19g)£*ifel6fiiLT#fc. 

mp. 174 deg C 



3.69 (1 H, brs ), 4.50 (1 H, brs ), 5.28 (2 H, s ), 6.57 (2 H, d, 
J=8.8Hz ), 6.63 (1 H, s ),6.99 (2 H, d, J=8.8Hz ), 7.28 - 7.45 
(4 H, m ), 7.84 - 7.89 (2 H, m ), 8.02 (1 H, s ). 

[0063] 

Working Example 35 

(Production of compound 35 ) 

8 -methyl -2- propyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 22 hour heating and refluxing it 
made toluene solution (10 ml ) of(0.35 g ) 4 - (6 -methyl -1,3- 
benzothiazole -2- yl ) phenyl amine (0.61 g ) with including 
p-toluenesulfonic acid acid monohydrate (32 mg ). 

Including water, it extracted with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofiiran (5 ml ) with including zinc powder (1 .7 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, 1 hour heating and refluxing it did 
tetrahydrofiiran (10 ml ) with including succinic anhydride 
(0.25 g). 

separating it did including 1 Nsodium hydroxide aqueous 
solution production liquid , and ethylacetate with water the 
one time washed organic layer with twice , saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(hexane : ethylacetate =1:1 ). 

It concentrated, recrystallization did residue from isopropyl 
ether and 8 -methyl -N- [4 - (6 -methyl -1,3- benzothiazole 
-2- yl ) phenyl ] - 2 -propyl -5, 6, 7, 8-tetrahydro pyrido it 
acquired [2 and 3 -d ] pyrimidine -5 -amine (compound 35 ) 
(0.19 g ) as colorless crystal . 

mp.l74degC 





C25H27N5S<tLT 










elemental analysis values 


C25H27N5S doing 


Calcd. 


C t 69. 90; 


H r 


6. 34; 


N, 


16. 30. 
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Calcd. 


C.69.90; 


H, 


6.34; 


N, 


16.30 . 


Found 




C, 69. 65 


H, 


6. 20 


N, 


16. 22. 


Found 




C.69.65 


H, 


6. 20 


N, 


16.22 . 



l H-NMR(CDCl 3 ,300MHz) 6 1.00(3H,t,J=7.2Hz), 
• 1.75-1.87(2H,m), 1.96-2.06(lH,m), 2.12-2.22 
(lH,m), 2.48(3H,s), 2.70(2H,t,J=7.8Hz), 3.20(3 
H,s), 3.33-3.39(lH,m), 3.44-3.53(lH,m), 4.12 
(lH,brs), 4.64(lH,brs), 6.72(2H,d,J=8.7Hz), 7.2 
4-7.27(lH,m), 7.65(lH,s), 7.85-7.95(3H,m), 8. 
06(1 H,s). 

[0064] 

HJS0»J 36 
(itS® 36 <DSi£) 

2,8-V>TJU-N-[2-px-;U5 L ^|-px-;U]-5,6,7 s 
8-^K7tKPt°'JK[2,3-d]e'J5v>-5-75>0b 
£^3)(95mg)£.*^U*^A(CHIRALCEL O 
J. ^*tr>:X$/~^85:15)(cttU pt^Stt 
teatS® 36)(44mg. >99%ee)£;fit^<hLT<# 

tZo 

Mftmtiilh%*(Shodex OR-2.;li]^;Sft470nm) 
izxtititta* mfeLtzt^Z. (-)Jjfo£7r.Ltzo 

'H-NMR X^^MtitS® 3 ir-StLfco 
[0065] 

mmm 37 
ats® 37 omm 

2,8-V^;U-N-[2-px-;U5 1 7|-)^x-;U]-5,6,7, 
8-^h^tKPt o UK[2 5 3-d]t 0 'J = v>-5-7S>(^b 
^•fe3)(95mg)^.^;U*^A(CHIRALCEL O 
J, ^*^>:X$/-;U=85:15)lzttU 3fe^Stt 
W(itS® 37)(41mg, >99%ee)^;fitt^i:LTt# 

J^:ftJt&HjS(Shodex OR-2. 3BS5Sfi470mn) 

1 H-NMR X**MUi<b*«a 3 t-SLfco 
[0066] 

38 

(it£® 38 (DSit) 

2->^;U-7,8-vtKabfUK[2 s 3-d]t 0| J5v>-5(6 
H)-^->(0.50g)(DK^X>J§;^(15ml)IC 2-[(3-£ 
PP^xx;u)^7f-]7xiJ>(2.2g)<t p-MUX>X 



<sup>l</sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1 .00 (3 H, t, J=7.2Hz ), 1 .75 - 1 .87 (2 H, m ), 1 .96 - 2.06 (1 H, 
m ), 2.12 - 2.22 (1 H, m ),2.48 (3 H, s ), 2.70 (2 H, t, 
J=7.8Hz ), 3.20 (3 H, s ), 3.33 - 3.39 (1 H, m ), 3.44 - 3.53 (1 
H, m ), 4.12 (1 H, brs ) } 4.64 (1 H, brs ), 6.72 (2 H, d, 
J=8.7Hz ), 7.24 - 7.27 (1 H, m ), 7.65 (1 H, s ), 7.85 - 7.95 (3 
H,m), 8.06(1 H,s). 

[0064] 

Working Example 36 
(Production of compound 36 ) 

2 and 8 -dimethyl -N- [2 - (phenylthio ) phenyl ] - 5, 6, 7 and 
8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine 
(compound 3 ) (95 mg ), itattached on chiral column 
(Chiralcel OJ, hexane :ethanol =85:15 ), it acquired optical 
isomer (compound 36 ) (44 mg , >99%ee ) as oil . 

When optical rotation was measured with optical rotation 
detector (Shodex OR-2, measurement wavelength 470nm ), 
(-) direction was shown. 

<sup>K/sup>H-nmr spectrum agreed with compound 3. 
[0065] 

Working Example 37 
(Production of compound 37 ) 

2 and 8 -dimethyl -N- [2 - (phenylthio ) phenyl ] - 5, 6, 7 and 
8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine 
(compound 3 ) (95 mg ), itattached on chiral column 
(Chiralcel OJ, hexane rethanol =85:15 ), it acquired optical 
isomer (compound 37 ) (41 mg , >99%ee ) as oil . 

When optical rotation was measured with optical rotation 
detector (Shodex OR-2, measurement wavelength 470nm ), 
(+) direction was shown. 

<sup>l</sup>H-nmr spectrum agreed with compound 3. 
[0066] 

Working Example 38 
(Production of compound 38 ) 

2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on 24 hour heating and refluxing it made toluene solution 
(15 ml ) of(0.50 g ) 2 - [ (3 -chlorophenyl ) thio ] aniline (2.2 



Page 113 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



2003-11-11 



■ctt»Lfc. 

SMtLTJSSl:: IN *IHb-j-hU^A*»*(15 
ml),Th7tKP77>(8ml)taiBI»5|t(3.1g)* 
70 deg Ct*3 B*IHHf #Lfco 

2 EL ISWfciiTla? l m 

y-;U:»»x^JU-l:lO)l=#Lfc. 

LTN-[2-((3-^PP7x-;i/)X,/U37T-;Upx^ 
;U]-N -(2->^U-5,6,7,8-^ t h*P tf' J K[2,3- 
d]tf'J5v>-5--f;U)75>(^b^^ 38)(0.12g)£ 

mp. 185-186 deg C 



g ) with including p-toluenesulfonic acid acid monohydrate 
(58 mg). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, in residue 3 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (15 
ml ), tetrahydrofuran (8 ml ) with including zinc powder (3.1 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (ethanol :ethylacetate 
=1:10). 

It concentrated, recrystallization did residue from isopropyl 
ether and N- [2 - (3 -chlorophenyl ) sulfanyl ) phenyl ] -N- it 
acquired (2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amine (compound 38 ) (0.12 g ) as 
colorless crystal . 

mp,185-186degC 





C20H19N4CIS-O. 1 EtOAcirLT 




elemental analysis values 


C20H19N4C1S*0.1 EtOAc doing 




Calcd. 


C, 62. 55; H, 


5. 09; 


N, 


14 


. 30. 


Calcd. 


C,62.55;H, 


5.09; 


N, 


14 


.30. 


Found 




C, 62. 56 


; H, 


5. 30 




N, 


14 


. 02. 


Found 




C,62.56 


;H, 


5. 30 




N, 


14 


.02. 



'H-NMRCCDC^OOMHz) S 1.84-2.02(2H,m), 
2.45(3H,s), 3.10-3.44(2H,m), 4.57-4.65(lH,m), 
4.92(1 H,d,J=7.4Hz), 5.67(1 H,brs), 6.75-6.95(4 
H,m), 7.05-7. 15(2H,m), 7.35-7.43(lH,m), 7.52 
( 1 H,dd, J= 1 .4Hz,7 .4Hz), 7.94(1 H,s). 

[0067] 

mmm39 
39 

X^JL, (2-^>U-5-^V-6J-vtKPt°UKt2, 
3-d]t°'J^V>-8(5H)->f;U)7 7 -b7 L -K0.22g)COh 



1.84 - 2.02 (2 H, m ), 2.45 (3 H, s ), 3.10 - 3.44 (2 H, m ), 
4.57 - 4.65 (1 H, m ),4.92 (1 H, d, J=7.4Hz ), 5.67 (1 H, brs ), 
6.75 - 6.95 (4 H, m ), 7.05 - 7.15 (2 H, m ), 7.35 - 7.43 (1 H, 
m ) s 7.52(1 H, dd, J=1.4Hz , 7.4Hz ), 7.94 (1 H, s ). 

[0067] 

Working Example 39 
(Production of compound 39 ) 

35 hour heating and refluxing it made toluene solution (5 ml ) 
of ethyl (2 -methyl -5-oxo -6, 7-dihydro pyrido [2 and 3 -d ] 
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;UX>J§jft(5ml)lw 2-pi-;i/ft)7-'j>(0.5 
3g)<h p-HUx:/XjU/tC/Ift-*att(8mg)£jta 

Si. 35 B#Fd3AaHftjS3SEUfco 

»x^;u=i:io)lr#Lfco 

attLT»**T-h7tKn7^>(5mi)lz»^ 
UO deg C -e7K*^ , J5 L ^A7;USxH 7 A(23 
mg)£#Qx_fc 0 

l).-rh7tKP^>(2ml)tffiiat»*(0.3g)*j!lD 
X.. 70 deg Ct6 ttMflttt Lfco 



/-^:IWx^;u-l:l0)lCftLfc o 



S$iL.2-[2-^^^-5-(2-(^xx^x^^Tx;u) 
7-'J/)-6,7-vtKPt°'JK[2 } 3"d]t 0, J^V>-8(5 
HKJU]X*y— JKft** 39)(60mg)£;Stt% 

'H-NM^CDCh^OOMHz) 5 1.87-2.03(2H,m), 
2.45(3H,s), 3.07-3.33(2H,m), 3.47-3.8 l(4H,m), 
4.5-4.6(lH,m), 4.92(lH,d,J=7.8Hz), 6.73-6.81 
(lH,m), 6.81(lH,d,J=8.0Hz), 6.99-7.03(2H,m), 
7.07-7.23(3H,m), 7.31-7.40(lH,m), 7.54(lH,dd, 
J=1.4Hz,7.8Hz), 7.86(1 H,s). 

[0068] 

HJS#] 40 

40 (OKfi) 

2- (v^;uTsy)-8-^;ix-7,8-vtKnt°«JK[2 ) 

3- d]tfU5S/>-5(6H)-+>(0.31g)©h;UX>JgjS 



2003-11-11 

pyrimidine -8 (5 H ) -yl ) acetate (0.22 g ) 2 - (phenylthio ) 
aniline (0.53 g ) with including p-toluenesulfonic acid acid 
monohydrate (8 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(hexane :ethylacetate =1:10). 

Concentrating, it melted residue in tetrahydrofuran (5 ml ), 
added lithium aluminum hydride Niu *(23 mg ) with 0 deg C. 

That way 5 min it agitated, it stopped reaction including 
water. 

It filtered making use of celite , extracted with ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (4 
ml ), tetrahydrofuran (2 ml ) with including zinc powder (0.3 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (ethanol :ethylacetate 
=1:10). 

It concentrated, 2 - it acquired [2 -methyl -5- (2 - (phenyl 
sulfanyl ) anilino ) - 6 and 7 -dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ] ethanol (compound 39 ) (60 mg ) as 
oil . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1 .87 - 2.03 (2 H, m ), 2.45 (3 H, s ), 3.07 - 3.33 (2 H, m ), 
3.47 - 3.81 (4 H, m ),4.5 - 4.6 (1 H, m ), 4.92 (1 H, d, 
J=7.8Hz ), 6.73 - 6.81 (1 H, m ), 6.81 (1 H, d, J=8.0Hz ), 6.99 
- 7.03 (2 H, m ), 7.07 -7.23 (3 H, m ), 7.31 - 7.40 (1 H, m ), 
7.54 (1 H, dd, J=1.4Hz , 7.8Hz ), 7.86 (1 H, s ). 

[0068] 

Working Example 40 
(Production of compound 40 ) 

2 - (dimethylamino ) - 8 -methyl -7, 8-dihydro pyrido [2 and 3 
-d ] pyrimidine -5 (6 H ) -on 26 hour heating and refluxing it 
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(10ml)lC 2-(7x-;U^)T^'J>(0.91g)<t p-h 
;UX>7.;U7|x>K-7KfO%l(29mg)^*P^., 26 & 

®Ltzo 

mmLX&£\z in 7K^b^-h'J^A7K;"§j«(io 

ml),-rK7tK077>(5ml)iSfti*»*(1.5g)$ 
flD*.* 70 deg C X 16 ftPalltftLfzc 



tZo 

G&m&kX 2 EL «SlPft*7K"C 1 @&L\ ffi 
&JL?)l,=\A)\zttL,tzc 

aH6L»N 2 ,N 2 ,8-h'jy^ t ;u-N 5 -[2-(7i— ;ux;u 

77-;i/px-;U]-5,6,7,8-T L h^tKPt° l JK[2,3- 
d]e'J5S/>-2,5-$?T5>«b** 40)(0.15g)£» 

'H-NMR(CDCl 3 ,300MHz) (5 1.75-1. 85(lH,m), 
1 .95-2.05(1 H,m), 2.95-3. 05(2H,m), 3.01 (3H,m), 
3.12(6H,m), 4.46-4.48(1 H,m), 4.89(lH,d,J=7.5 
Hz), 6.68-6.74(lH,m), 6.80(1 H,d,J=7.5Hz), 7.0 
0-7.03(2H,m), 7.06-7.20(3H,m), 7.30-7.35(lH, 
m), 7.50(lH,dd,J=1.5Hz,7.2Hz), 7.69(lH,s). 



[0069] 

nfoffl 41 

2- (v^;U7£/)-8-y ; f;U-7,8-vtKPt° l jK[2, 

3- d]fcfJS$?>-5(6H)-:j->(0.31g)<Dh;UX>$gS 
( 1 Oml)IC 3-(3-£ P P 71/+ V)T— 'J >(0.99g)<t 
p-h>IUX>7.;U/tN>^-7KfP^(29mg)$-An^.2 
4 BfrMAHRaakLfc. 

rnuzo 

mmLxmziz in *ihm-hj«5a*»»e(io 

ml),xh7fcKP:^>(5rnl)<!:SfSt»*(1.5g)£ 

an*., 70 deg c -e 12 mmmftLtzo 
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made the toluene solution (10 ml ) of (0.31 g ) 2 - 
(phenylthio ) aniline (0.91 g ) with including 
p-toluenesulfonic acid acid monohydrate (29 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 16 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1.5 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(hexane .ethylacetate =1:1). 

It concentrated, N<sup>2</sup>, N<sup>2</sup>, 
8-trimethyl -N<sup>5</sup>- [2 - (phenyl sulfanyl ) phenyl ] 
- 5, 6, 7 and 8 -tetrahydro pyrido it acquired the[2 and 3 -d ] 
pyrimidine -2, 5-diamine (compound 40 ) (0.15 g ) as oil . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1 .75 - 1 .85 (1 H, m ), 1 .95 - 2.05 (1 H, m ), 2.95 - 3.05 (2 H, 
m ), 3.01 (3 H, m ),3.12 (6 H, m ), 4.46 - 4.48 (1 H, m ), 4.89 
(1 H, d, J=7.5Hz ), 6.68 - 6.74 (1 H, m ), 6.80 (1 H, d, 
J=7.5Hz ), 7.00 - 7.03(2 H, m ), 7.06 - 7.20 (3 H, m ), 7.30 - 
7.35 (1 H, m ), 7.50 (1 H, dd, J=1.5Hz , 7.2Hz ), 7.69 (1 H, 
s). 

[0069] 

Working Example 41 
(Production of compound 4 1 ) 

2 - (dimethylamino ) - 8 -methyl -7, 8-dihydro pyrido [2 and 3 
-d ] pyrimidine -5 (6 H ) -on 24 hour heating and refluxing it 
made the toluene solution (10 ml ) of (0.31 g ) 3 - (3 
-chlorophenoxy ) aniline (0.99 g ) with including 
p-toluenesulfonic acid acid monohydrate (29 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 12 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1.5 

g). 
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MU ;U(10ml)l::iA*U ** 

<b*^**hU^A(91mg)£to*TMS-eflt# 

XML, *ilHlx^u*jjn*T#*Lfc. 



*i 8IJf £*-e 2 Eh jafQftffiTKTf 1 flK 

»x^U=i:i)|cftLfcp 

;!ffiU N 5 -[3-(3-^P P7iy+y)7xz ;U]-N 2 , 
N 2 ,8-h , J>^;U-5,6 5 7,8-*rh^tKPt 0| JK[2,3-d] 
t o U^v>-2,5-vT^>ab^ife)41)(60mg)$;fitt 

1 H-NMR(CDCl 3 ,200MHz)dl.82-2.07(lH,m), 
2.08-2.19(lH,m), 3.15(9H,s), 3.19-3.29(lH,m), 
3.35-3.53(lH,m), 3.80(lH,brs), 4.44(1 H,brs), 
6.30-6.35(2H,m), 6.39-6.44(1 H,m), 6.91(1 H,dd 
d,J=1.2Hz,2.6Hz,8.4Hz), 6.99-7.07(2H,m), 7.09 
-7.17(lH,m), 7.1 9-7.27(1 H,m), 7.84(lH,s). 

[0070] 

(1b*tt42 0)M) 

2- (v>^^7^y>8-^;U-7,8-vtKPt°'JK[2 > 

3- d]t o, JSv>-5(6H)-^->(O.31g)0h;UX>^;^ 
(10ml)lc 2-7xy+vT^'J>(0.83g)<t: p-HUX 
>XJU7tC/^-7Kft^(29mg)£ttlX_.26 B$|H] 

ausftassLfco 

-ettiiJLfco 

««LTS*IC IN *IMb+h'J^A*»«(10 
ml), xh^tKP7^>(5ml)ttSr a v ^(1.5g)$ 
JP 51. 70 deg C T* 33 ftlBfllttLfco 



*«n**-c 2 a, fisiftttTK-e 1 sfti\ est 



It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It concentrated, melted residue in methanol (10 ml ), it 
agitated with room temperature including sodium borohydride 
*(91mg). 

It concentrated, separating it did including water and 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(hexane xthylacetate =1:1 ). 

It concentrated, N<sup>5</sup>- [3 - (3 -chlorophenoxy ) 
phenyl ] -N<sup>2</sup>, N<sup>2</sup>, 8-trimethyl -5, 6, 
7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine -2, 
5 -diamine (compound 41 ) (60 mg ) as oil . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.82 - 2.07 (1 H, m ), 2.08 - 2.19 (1 H, m ), 3.15 (9 H, s ), 
3.19 - 3.29 (1 H, m ),3.35 - 3.53 (1 H, m ), 3.80 (1 H, brs ), 
4.44 (1 H, brs ), 6.30 - 6.35 (2 H, m ), 6.39 - 6.44 (1 H, m ), 
6.91(1 H, ddd, J=1.2Hz , 2.6Hz , 8.4Hz ), 6.99 - 7.07 (2 H, 
m ), 7.09 - 7.17 (1 H, m ), 7.19 - 7.27 (1 H, m ), 7.84 (1 H, s ). 

[0070] 

Working Example 42 
(Production of compound 42 ) 

2 - (dimethylamino ) - 8 -methyl -7, 8-dihydro pyrido [2 and 3 
-d ] pyrimidine -5 (6 H ) -on 26 hour heating and refluxing it 
made the toluene solution (1 0 ml ) of (0.3 1 g ) 2 
-phenoxyaniline (0.83 g ) with including p-toluenesulfonic 
acid acid monohydrate (29 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 33 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydroruran (5 ml ) with including zinc powder (1.5 

g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
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!!x*jU-2:l)|cfl-Lfc. 

LT N 2 ,N 2 ,8-h'J>^;i/-N 5 -(2-^xy+v^i- 
;U)-5,6,7,8- J fh7tKPt 0| JK[2,3-d]t°'J5^>-2 ) 
5-v7S>0b^% 42)(60mg)$«fe^ B B B <!:Lr 

ntz a 

mp. 117-119 deg C(»») 



(hexane :ethylacetate ==2:1 ). 

It concentrated, recrystallization did residue from hexane 
-ethylacetate and N<sup>2</sup>, N<sup>2</sup>, 
8-trimethyl -N<sup>5</sup>- (2 -phenoxy phenyl ) - 5, 6, 7 
and 8 -tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-2, 5 -diamine (compound 42 ) (60 mg ) as colorless crystal . 

mp.l 17-1 19deg C (Disassembly) 





C22H25N5O0. 3H20<tLT 






elemental analysis values 


C22H25N5O*0.3H2O doing 


Calcd. 


C. 69. 38; H, 6. 77; 


N, 


18. 39. 


Calcd. 


C,69.38;H,6.77; 


N, 


18.39. 


Found 




C, 69. 29 


; H, 6. 62 


N, 


18. 14. 


Found 


C69.29 


; H,6.62 


N, 


18.14. 



l H-NMR(CDCl 3 ,200MHz) <5 1.84-1.98(lH,m), 
2.05-2.1 7(1 H,m), 3.08-3.45(2H,m), 3.08(3H,s), 

3.12(6H,s), 4.20(lH,brs), 4.49(lH,brs), 6.61- 
6.69(lH,m), 6.81-6.95(4H,m), 7.00-7. 10(2H,m), 

7.22-7.3 l(2H,m), 7.80(1 H,s). 

[0071] 

mmm 43 
(itsm 43 omm 

2->^;U-7,8-v t KP t° U K[2,3-d] t° 'J 5i/>-5(6 
H)-^->(0.43g)<t 5-(^7 PP^f;i/)-l 1 H- 
l,2,4-MJ7*/-;Utt»E(0.44g)<D N,N-v^ 
jU/f^UA75K£?ft(10ml)lC,0 deg C -p** 

fb^Mj^ostt, 60%, o.2i g )$«)o<y tjn* 

0 deg C V 2 mm 30 $h MfflT? 1 »BIIi*L 

*JBlcd*S/lP7LTfifi]i:L.fti|x^;u-e 8 
*«Iit«i<>T*ilTy*S/^ATfftliLfc. 

XffiU »**h;UX>(5ml)lCjg*\L, 3-(3-<7P 

p^xy+v)7x"j>(o.66 g )<h p-h;ux>x;u* 

>^-7KW^(19mg)^*n^.22 B#rp1*Piftil3SE 



1.84 - 1.98 (1 H, m ), 2.05 - 2.17 (1 H, m ), 3.08 - 3.45 (2 H, 
m ), 3.08 (3 H, s ),3.12 (6 H, s ), 4.20 (1 H, brs ), 4.49 (1 H, 
brs ), 6.61 - 6.69 (1 H, m ), 6.81 - 6.95 (4 H, m ), 7.00 - 7.10(2 
H, m ), 7.22 - 7.3 1 (2 H, m ), 7.80 (1 H, s ). 

[0071] 

Working Example 43 
(Production of compound 43 ) 

2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (0.43 g ) with 5 - (chloromethyl ) - 1 -methyl -1H-1, 2, 
4- triazole acetate sodium hydride (oily , 60%, 0.2 lg )was 
added to N, N- dimethylformamide solution (10 ml ) of (0.44 
g ), slowly with 0 deg C. 

With 0 deg C equivalent of 2 hours 30, 1 hour it agitated with 
the room temperature . 

separating it did including water and ethylacetate . 

It made saturated in water layer including salt , 8 times 
extractedwith ethy lacetate . 

Gathering organic layer , it dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (Only 
basic , ethylacetate ), 

It concentrated, melted residue in toluene (5 ml ), 22 hour 
heating and refluxing itdid 3 - (3 -chlorophenoxy ) aniline 
(0.66 g ) with including p-toluenesulfonic acid acid 
monohydrate (19 mg ). 
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»Sx*;u=l:lO)l=ttLfc. 

jUSLTBtei:: in TkH^h'J^A^Kit^OO 
ml)»T-h7tKP77>(5ml)i:ffifSt»*(1.0g)* 
»*»70 deg C T? 6 l$IHI«#Lfc. 



XffiU N-[3-(3-7aP7i/+y)7i-JH-2-^ 
5 1 ;u-8-[(i->^ 1 Ji/-iH-i,2,4-h , J7 , y— ;u-5--f;u) 

y^JU]-5,6,7,8--rh7tKPbfyK[2,3-d]tfU3S? 
>-5-7S>(1bftft 43)(0.26g)£ifitt*li:LT# 

fee 

1 H-NMR(CDCl 3 ,200MHz) 5 1.91-2.1 6(2H,m), 
2.49(3H,s), 3.54-3.76(2H,m), 3.95(lH,brs), 4.0 
5(3H,s), 4.52(1 H.brs), 4.93(1 H,d,J=15.4Hz), 5. 
02(lH,d,J=15.4Hz), 6.32-6.47(3H,m), 6.89(1H, 
ddd,J=1.0Hz,2.2Hz,8.0Hz), 7.00-7.08(2H,m), 7. 
15(lH,t,J=8.0Hz), 7.24(1 H,t,J=8.0Hz), 7.80(1H, 
s), 8.10(lH,s). 

[0072] 

HJS^|44 

(ft** 44 0)1!*) 

2-y^;U-7,8-vtKPt°'JK[2,3-d]t°U5v>-5(6 
H)-^>(0.30g)<t 4-«7 P P ^)V)-\ ,3-?7 x S — 

;i/*mt(0Jig)a) n,n-v^;u*;uat5R§ 

j$(10ml)lc,0 deg C Ti^fJHbTM-'J^AOfi 
14. 60%. 0A5g)$:*p-D<Vtmz.tzo 

0 deg C -C 90 *h MM-? 17 B*|»«#Lfc. 



*l*B»i^;UTf 2 ElttaiLfc. 
^*>OAT-$iJiLfc„ 

vU^U^A^PTh^^-^igx^U 



Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

It attached on [shirikagerukaramukuromatogurafli ] 
(ethanol :ethylacetate =1:10 ). 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1 .0 
g). ' 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [ (1 -methyl -1H-1, 2, 4- triazole -5-yl ) methyl ] - 
5, 6, 7 and 8 -tetrahydro pyrido itacquired [2 and 3 -d ] 
pyrimidine -5 -amine (compound 43 ) (0.26 g ) as oil . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1 .91 - 2. 1 6 (2 H, m ), 2.49 (3 H, s ), 3.54 - 3.76 (2 H, m ), 
3.95 (1 H, brs ), 4.05(3 H, s ), 4.52 (1 H, brs ), 4.93 (1 H, d, 
J=l 5.4Hz ), 5.02 (1 H, d, J=15.4Hz ), 6.32 - 6.47 (3 H, m ), 
6.89 (1 H, ddd, J=l .0Hz , 2.2Hz , 8.0Hz ), 7.00 - 7.08(2 H, 
m ), 7.15 (1 H, t, J=8.0Hz ), 7.24 (1 H, t, J=8.0Hz ), 7.80 (1 H, 
s), 8.10(1 H,s). 

[0072] 

Working Example 44 
(Production of compound 44 ) 

2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (0.30 g ) with 4 - (chloromethyl ) - 1 and 3 -thiazole 
acetate the sodium hydride (oily , 60%, 0. 1 5g ) was added to 
N, N- dimethyl formamide solution (10 ml ) of (0.31 g ), 
slowly with 0 deg C. 

With 0 deg C 90 minutes, 17 hours it agitated with room 
temperature . 

It concentrated, separating it did including water and 
ethylacetate . 

water layer twice was extracted with ethylacetate . 

Gathering organic layer , you washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (Only 
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<Dfr)\ZttLtz 0 

S&U a^^h;UXl/(5ml)lr;t7t)NL. 3-(3-^P 
P7x/+v)T-U>(0.33g)<!: P -h;ux>x;U/+x 
>H-*fQ*(i0mg)*Jn*,2i ftlUUnXftilSk 

mifaLXmZIZ IN TK^Ib^-K'JO A*»*(5m 
1), =r 1 KP77>(3ml)t ffi»ta*(0.5g)* ftl 
70 deg C T* 6 B#Pa1JI#Lfc„ 



#«mi**t» 2 b % isa*tt*T* i @*t \ fit 

SiiSIL,N-[3-(3-J;PP7x/4r*>)7x-;U]-2-^ 
fil/-8-(l,3-f7 i ;-;i/-4-<JWf^)-5,6,7,8-f 
h7tKPt o >JK[2,3-d]t°'J5v>-5-T5>0k^^l 
44)(76mg)£T ; E;u:7TX<tLT*§7io 

'H-NMR(CDCl 3 ,200MHz) (5 1 .89-2. 1 7(2H,m), 
2.49(3H,s), 3.44-3.61(2H,m), 3.86(lH,brs), 4.5 
l(lH,brs), 5.04(2H,s), 6.31-6.39(2H,m), 6.41-6. 
46(lH,m), 6.90(1 H,ddd,J=1.0Hz,2.2Hz,8.0Hz), 
6.99-7.08(2H,m), 7.15(lH,t,J=8.2Hz), 7.236(1 
H,t,J=8.4Hz), 7.242(1 H,d,J=2.2Hz), 8.07(1 H,s), 
8.77(lH,d,J=2.2Hz). 

[0073] 

mmm 45 
(ft** 45 agft) 

2->^;U-7,8-vtKPt°'JK[2,3-d]t 0| J5v>-5(6 
H)^>(O.3Og)0N^-$;y*;UtoUA75K»}S 
(lOml)lC.O deg C -C7K*ft^-h'J^A(;fitt s 6 
0%, 74mg)£J]D*., 0 deg C 1? 20 #it#Lfc. 

0 deg C T? 4-(<7PP>^;U)-3,5-vp<^^YV^- 
+-y-y— ;U(0.29g)CD N,N-v^U*;UA75K 
jf&(3ml)£Jjn*.. 0 deg CT'2 B$|HL £iftT? 12 



2 @» ISfQ*tt7kT» 1 Qftl\ SE 



2003-11-11 

ethylacetate ). 

It concentrated, melted residue in toluene (5 ml ), 21 hour 
heating and refluxing itdid 3 - (3 -chlorophenoxy ) aniline 
(0.33 g ) with including p-toluenesulfonic acid acid 
monohydrate (10 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (5 
ml ), tetrahydrofuran (3 ml ) with including zinc powder (0.5 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- (1 and 3 -thiazole -4- yl methyl ) - 5, 6, 7 and 8 
-tetrahydro pyrido itacquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 44 ) (76 mg ) as amorphous . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.89 - 2.17 (2 H, m ,), 2.49 (3 H, s ), 3.44 - 3.61 (2 H, m ), 
3.86(1 H, brs), 4.51(1 H,brs ), 5.04 (2 H, s ), 6.31-6.39 (2 
H, m ), 6.41 - 6.46 (1 H, m ), 6.90 (1 H, ddd, J=1.0Hz , 
2.2Hz , 8.0Hz ), 6.99 - 7.08 (2 H, m ),7.15 (1 H, t, J=8.2Hz ), 
7.236 (1 H, t, J=8.4Hz ), 7.242 (1 H, d, J=2.2Hz ), 8.07 (1 H, 
s ), 8.77 (1 H, d, J=2.2Hz ). 

[0073] 

Working Example 45 
(Production of compound 45 ) 

2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on in N, N- dimethylformamide solution (10 ml ) of (0.30 
g ), with 0 deg C 20 minutes it agitated with 0 deg C 
including sodium hydride (oily , 60%, 74mg ). 

With 0 deg C with 0 deg C 12 hours it agitated with 2 hours , 
room temperature 4 - (chloromethyl ) - 3 and 5 -dimethyl 
isoxazole including N, N- dimethylformamide solution (3 ml ) 
of(0.29g). 

It concentrated, separating it did including water and 
ethylacetate . 

With water one time you washed organic layer with twice , 
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v^^^A^p^Kf^-r-tS^x^n, 

SffiU S^^h;i/X>(5ml)IZjt*NL. 3-(3-?P 
P7iy+v)7-'J>(0.75g)i: p-h;i,x>7ju* 
>I*-7Mnto(22iiig)£ina..21 B$(9ft]J&j|3E 

•CtttiJLfco 

««LT»*I= IN *»M-MJ*A***(10 
ml).T-h7tKP77>(5ml)tffiffit»*(l.lg)* 
10 5L 70 deg C X' 10 B*H«#Lfc. 



2 GL fifPft**T? l @3fet\ tt 

v'j*y^7J7A^P7h^^-(i^^x^;u) 

SlSSLs N-[3-(3-^PP7iy*i/)7i-;i/]-8- 
[(3,5-5/*?^-^V**-tf-*/ , JJU)J'^U]-2-* 
^;U-5,6,7,8-xh7tKPe'JK[2,3-d]eU5i/>-5 
-75>(jb^!fel 45)(0.28g)^jft!|7C%<kLTlifco 

1 H-NMR(CDCl 3 ,300MHz) 5 1 .80-1 .93(1 H,m), 
2.03-2. 12(lH,m), 2.22(3H,s), 2.42(3H,s), 2.51 
(3H,s), 3.18-3.26(lH,m), 3.29-3.38(1 H,m), 3.8 
0(lH,d,J=6.6Hz), 4.47-4.52(1 H,m), 4.55(lH,d,J 
=15.0Hz), 4.81(lH,d,J=15.0Hz), 6.32(1 H,t,J=2. 
4Hz), 6.38(1 H,dd,J=2.1Hz,8.1 Hz), 6.43(lH,dd,J 
=1.5Hz,7.8Hz), 6.89-6.92(1 H,m), 7.00(lH,t,J= 
2.1Hz), 7.05(lH,ddd,J=1.2Hz,2.1Hz,8.1Hz), 7.1 
6(lH,t,J=8.1Hz), 7.24(1 H,t,J=8.1 Hz), 8.08(1H, 
s). 

[0074] 

nmm 46 

N-[2-(7x— iU^*pi— iUltfUKp^-dlbf'JS 
V>-5-75>(35mg).T-h7tKP77>(0.5ml) s 
>^/-;K2ml).7K(0.5ml)(D;I^!fellCiiia^^ 
»-*-MJ^A(47ing)£ina.»4 B$M 40 ^Q^il 
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saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (Only 
ethylacetate ). 

It concentrated, melted residue in toluene (5 ml ), 21 hour 
heating and refluxing itdid 3 - (3 -chlorophenoxy ) aniline 
(0.75 g ) with including p-toluenesulfonic acid acid 
monohydrate (22 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 10 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1.1 

g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 8 - [ (3 
and 5 -dimethyl -4- isooxazolyl ) methyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 45 ) (0.28 g ) as oil . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1 .80 - 1 .93 (1 H, m ), 2.03 - 2. 1 2 (1 H, m ), 2.22 (3 H, s ), 
2.42 (3 H, s ), 2.51(3 H, s ), 3.18 - 3.26 (1 H, m ), 3.29 - 3.38 
(1 H, m ), 3.80 (1 H, d, J=6.6Hz ), 4.47 - 4.52 (1 H, m ), 4.55 
(1 H, d, J=15.0Hz ),4.81 (1 H, d, J=15.0Hz ), 6.32 (1 H, t, 
J=2.4Hz ), 6.38 (1 H, dd, J=2.1Hz , 8.1Hz ), 6.43 (1 H, dd, 
J=1.5Hz , 7.8Hz ), 6.89 - 6.92 (1 H, m ), 7.00 (1 H, t, 
J=2.1Hz ), 7.05 (1 H, ddd, J=1.2Hz , 2.1Hz , 8.1Hz ),7.16 (1 
H, t, J=8.1Hz ), 7.24 (1 H, t, J=8.1Hz ), 8.08 (1 H, s ). 

[0074] 

Working Example 46 
(Production of compound 46 ) 

N- [2 - (phenylthio ) phenyl ] pyrido [2 and 3 -d ] pyrimidine 
-5-amine (35 mg ), tetrahydrofuran (0.5 ml ), methanol (2 
ml ), equivalentof 4 hours 40 heating and refluxing it made 
mixture of water (0.5 ml ) including the sodium periodate (47 
mg ). 

It concentrated, separating it did including water and 
ethylacetate . 
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*mmM*T)i>-Q 2 Bants u *«ui$*#> 

^U^^^A^QVh^^-titKx^U: 
x^y-^=l0:l)lc^Lfc o 

;l$tL,N-[2-(7x^;ux;u^-,/upxz:;i,]t° 
'JK[2,3-d]t°'J5v>-5-T5>(^#!fel 46)(28mg) 

'H-NMRtCDCWOOMHzjSe^OH.d.^S^H 
z), 7.1 3-7.2 l(3H,m), 7.34(2H,d,J=6.9Hz), 7.60 
(2H,brs), 7.84(lH,d,J=7.8Hz), 8.65(lH,d,J=5.4 
Hz), 9.48(lH,brs), 9.71(lH,brs), 10.00(lH,brs). 

[0075] 

47 

(ft** 47 0K£) 

2,8-i»f i ^-7,8-vtKPt 0, JK[2,3-d]t t ' l J5v>- 
5(6H)-7|->(0.35g)<7)h;UX>;t-S(10ml)lC4-[(2- 

75y^x-;i/)^7|-]7xy— ;Ki.3g)<t P -h;ux> 

X;U*>»-*W1j!l(38mg)SJn*, 24 BffSlAD 

®%imWi*mi-h>)OA*zmz., »»x*ju 
mfaLxmziz in *»ft^h'j^A*»a(io 

ml),'rh7tKP77>(5ml)tffittt»*(2.0g)* 
ft]*, 70 deg C T? 6 SIWHtLfc, 

4^x^y-;i,:RKx^u=i:io)l=ftLfc. 

LT 4-[(2-((2,8-v>5 1 ;i/-5,6,7 ) 8-Th7tKnt <,| J 
K[2,3-d]fc°U5e/>-5-^)75/):7x:^U)X;u:7 
T^pi/-^-^ 47)(0.14g)£B§#£^ 



twice it extracted water layer with ethylacetate , gathered 
organic layer and washed with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate :ethanol =10:1 ). 

It concentrated, it acquired N- [2 - (phenyl sulfinyl ) phenyl ] 
pyrido [2 and 3 -d ] pyrimidine -5-amine (compound 46 ) (28 
mg ) as the amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
6.79(1 H,d,J=5.4Hz ), 7.13 -7.21 (3 H, m ), 7.34 (2 H, d, 
J=6.9Hz ), 7.60 (2 H, brs ), 7.84 (1 H, d, J=7.8Hz ), 8-65(1 H, 
d, J=5.4Hz ), 9.48 (1 H, brs ), 9.71 (1 H, brs ), 10.00 (1 H, 
brs). 

[0075] 

Working Example 47 

(Production of compound 47 ) 

2 and 8 -dimethyl -7. 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 24 hour heating and refluxing it 
made toluene solution (10 ml ) of (0.35 g ) 4 - [ (2 -amino 
phenyl ) thio ) phenol (1 .3 g ) with including 
p-toluenesulfonic acid acid monohydrate (38 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate: . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 

g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

water layer twice was extracted with ethylacetate . 

You gathered organic layer , washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
ethylacetate ethanol rethylacetate =1:10 ). 

It concentrated, recrystallization did residue from hexane 
-ethylacetate and A - itacquired [ (2 - (2 and 8 -dimethyl -5, 6, 
7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) amino ) 
phenyl ) sulfanyl ] phenol (compound 47 ) (0.14 g ) as bright 
red crystal . 



mp. 245-246 deg C 


mp.245-246deg C 




C21H22N4OS-0. 2EtOAc<tLT 
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elemental analysis values 


C21H22N40S *0.2EtOAc doing 










Calcd. 


C, 66. 10; 




H, 


6. 01 ; 


N, 


14 


. 1 


4 




CalccL 


Q66.10; 




H, 


6.01 ; 


N, 


14 


. 1 


4 




Found 




C, 65. 94 




H, 


5. 82 




N, 


14 


. 1 


7 




Found 




C65.94 




H, 


5.82 




N, 


14 


. 1 


7 





m) } 2.32(3H,s), 3.02-3.40(2H,m), 3.02(3H,s), 
4.6-4.7(1 H,m), 5.05(lH,d,J=8.4Hz), 6.62-6.70(3 
H,m), 6.90(lH,d,J=7.8Hz), 6.96-7.03(2H,m), 7. 
21-7.30(lH,m), 7.38(1 H,dd,J=1.8Hz,7.6Hz), 7.7 
4(lH,s), 9.58(lH,s). 

[0076] 

mmm 48 

(it£ty} 48 (7>g{jl) 

y)-2-y5 L ;U-6 J 7-vtKPt 0 UK[2,3-d]t° l J5v>-8 
(5H)--<;U]7-tr^— h(5.0g). Th^tKP^^ 
0ml). IN 7K^^^-h , J^A7Km^(60ml)(D?g^ 
70 deg C V 3 Btfel^Lfco 

R»£AD*T P H $ 4 <tL. 7K<!:ffFg?x^l,£jQ 
*T#&Lfc 0 

ml. »*icft«x^u$m*TWttLfca 

B£aiSL. »»if^Tfaot[5-(3-(3^PP 
7x-/*5/)T-'jy)-2->^;U-6 i 7-S/tKPtf l JK 
[2,3-d]bf« J5S;>-8(5HK^]»lt«t**48)(3. 
7g)^fe^ H B B ^LT^fco 

mp.215-216 deg C 



<sup>l</sup>H-nmr (DMSO -d<sub>6</sub>, 200MHz );de 
1.83 - 1.89 (2 H, m ), 2.32 (3 H, s ), 3.02 - 3.40 (2 H, m ), 
3.02 (3 H, s ), 4.6 -4.7 (1 H, m ), 5.05 (1 H, d, J=8.4Hz ), 6.62 
- 6.70 (3 H, m ), 6.90 (1 H, d, J=7.8Hz ), 6.96 - 7.03 (2 H, m ), 
7.21 - 7.30(1 H, m ), 7.38 (1 H, dd, J=1.8Hz , 7.6Hz), 7.74 (1 
H } s ), 9.58 (1 H, s ). 

[0076] 

Working Example 48 
(Production of compound 48 ) 

ethyl [5 - (3 - (3 -chlorophenoxy ) phenyl ) amino ) -2- methyl 
-6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
acetate (5.0 g ), tetrahydrofuran (60 ml ), mixture of 1 
Nsodium hydroxide aqueous solution production liquid (60 
ml ) 3 hours was agitated with 70 deg C. 

It designated pH as 4 including acetic acid , separating it 
didincluding water and ethylacetate . 

water layer thrice was extracted with ethylacetate . 

Gathering organic layer , it dried with magnesium sulfate . 

It concentrated, it filtered crystal which was 
precipitatedincluding ethylacetate in residue , washed with 
ethylacetate and itacquired [5 - (3 - (3 -chlorophenoxy ) 
anilino ) - 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ] acetic acid (compound 48 ) (3.7 g ) 
as brown crystal . 

mp.215-216degC 





C22H21N403CI 


■O. 


2H20<hLT 




elemental analysis values 


C22H21N40<SB>3</SB> CI 


*0. 


2 H20 doing 


Caicd. 


C, 61. 67; 


H, 


. 5. 03; 


N, 


13. 08. 


Calcd. 


C,61.67; 


H, 


5.03 ; 


N, 


13.08. 


Found 




C, 61. 33 




H, 


,4. 99 ; 


N, 


13. 03. 
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H, 




> 






Found 


C,61.33 


4. 99 


N, 


13.03 . 



'H-NMR(DMSO-d 6 ,200MHz) «5 1 .76-2.02(2H, 
m), 2.30(3H,s), 3.42-3.52(2H,m), 4.18(lH,d,J= 
17.2Hz), 4.37(lH,d,J=17.2Hz), 4.61(lH,brs), 6. 
14(lH,d,J=8.2Hz), 6.22(lH,dd,J=1.8Hz,7.6Hz), 
6.40-6.46(lH,m), 6.52-6.60(1 H,m), 6.92-7.00(1 
H,m), 7.03(1 H,t,J=2.2Hz), 7.09-7. 17(2H,m), 7. 
38(lH,t,J=8.2Hz), 7.94(lH,s). 

[0077] 

49 

(itS® 49 

2,8-^^^-7,8-^ tKPbf'J K[2,3-d]t°'J5v>- 
5(6H)-7h>(0.35g)<Dh;UX>jt;^(10ml)IC4-[(3, 
5-v^xZL;U-lH-t 0; 7V— ;U-l--f^)>^ JU]TH 
'J>(1 .3g)<t p-h;i/X>X;U/1>>K-7KfP!fel(38m 
g)£J]Q*.. 25 B#r B 1*P^ji3SLfc„ 

mLtzo 

mmLxm^lz in 7K^b^-KU^A7KJtiS(iO 
1)U7Ls 70 deg C V 6 B*|H]«#Lfc 0 

to 

*BSRItx^UTf 2 BttUJLfco 
SiffiL.N-[4-((3 9 5-v^x^;u-iH^tf^y— ;u-i- 

-f^)>f;i/)7i-;L/]-2,8-v>fJl/-5,6,7,8-fh 
^tKPt 0 'JKf2,3-d]t o »JSv>-5-75>ab^^ 4 
9)(90mg)£7^U77X£LT#fco 

^-NMRCCDClj^OOMHz) 5 1.82-2.18(2H,m), 
2.48(3H,s), 3.16(3H,s), 3.26-3.49(2H,m), 3.65 
(lH,brs), 4.50(lH,brs), 5.28(2H,s), 6.57(2H,d,J 
=8.8Hz), 7.30-7.41(8H,m), 7.87(2H,d,J=7.0Hz), 
7.99(lH,s). 

[0078] 

50 



<sup>K/sup>H-nmr (DMSO -d<sub>6</sub>, 200MHz );de 
1.76 - 2.02 (2 H, m ), 2.30 (3 H, s ), 3.42 - 3.52 (2 H, m ), 
4.18(1 H,d, J=17.2Hz), 4.37(1 H, d, J=17.2Hz ), 4.61 (1 H 5 
brs ), 6.14 (1 H, d, J=8.2Hz ), 6.22 (1 H, dd, J=1.8Hz , 
7.6Hz ), 6.40 - 6.46 (1 H, m ), 6.52 - 6.60 (1 H, m ), 6.92 
-7.00 (1 H, m ), 7.03 (1 H, t, J=2.2Hz ), 7.09 - 7.17 (2 H, m ), 
7.38 (1 H, t, J=8.2Hz ), 1.94 (1 H, s ). 

[0077] 

Working Example 49 

(Production of compound 49 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 25 hour heating and refluxing it 
made toluene solution (10 ml ) of (0.35 g ) 4 - [ (3 and 5 
-biphenyl -lH-pyrazole -1- yl ) methyl ] aniline (1.3 g ) with 
including p-toluenesulfonic acid acid monohydrate (38 mg ), 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (2.0 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

water layer twice was extracted with ethylacetate . 

You gathered organic layer , washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ). 

It concentrated, N- [4 - (3 and 5 -biphenyl -lH-pyrazole -1- 
yl ) methyl ) phenyl ] - 2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 49 ) (90 mg ) as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.82 - 2.18 (2 H, m ), 2.48 (3 H, s ), 3.16 (3 H, s ), 3.26 - 3.49 
(2 H, m ), 3.65(1 H, brs ), 4.50 (1 H, brs ), 5.28 (2 H, s ), 6.57 
(2 H, d, J=8.8Hz ), 7.30 - 7.41 (8 H, m ), 7.87 (2 H, d, 
J=7.0Hz ), 7.99(1 H,s). 

[0078] 

Working Example 50 
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50 omm 

2-y^;U-7,8-vtKat° , JK[2,3-d]tf l J5i;>-5(6 

H) -?|->(0.39g)«t 4-(9an*?)\,)t£i)V^&M 
^(0.40g)(DN,N-v/T;U7tNyUA75Kj§;"S(10m 

I) |C,0 deg C X*7kmit1-W5M&&*W > /o* 
o.i9g)£t$ ■oKVktaz.tzo 



x$y— ;U-10:l)|::ttLfc. 

;iliU i£££r-JUx>(5ml)l::?gfrU S-^-^a 
□ 7x/4 L v)T- l J>(0.34g)i: p-HUXVTJU* 

>^-7Kfa^(iom g )^ An*. 24 BtPifiJjn&iijft 

HLfco 

v'J^^^^A^PVh^^-dlF^X^^) 

jSiSSLrSl^lc in TK^t^h'J^A?^^^ 
ml).xh7fcKO77>(5ml)<tEi'n v tJj;fc(0.5g)£ 

*a*. 70 deg c -e 3 &p B ug#Ly-co 

vU^^l^A^n^h^^-C&tigx^k 
x^iy— yu=i0:i)lc#Lfc o 

;IffiLsN-[3-(3-^an7xy^Fv)7i-;u]-2-^ 

t° U K[2,3-d]t° M5 v>-5-7S>«b£^ 50)(40m 
g^y^U^yXirLTtffco 

'H-NMR(CDCl 3 ,300MHz) 5 1.89-2.15(2H,m), 
2.47(3H,s), 3.24-3.52(2H,m), 3.84(1 H,brs), 4.5 
5(lH,brs), 4.80(lH,d,J=15.8Hz), 5.01(lH,d,J=l 
5.6Hz), 6.33-6.48(3H,m), 6.90(1 H,ddd,J=1.2Hz, 
2.6Hz,8.2Hz), 7.00-7.28(6H,m), 8.13(lH,s), 8.5 
4-8.57(2H,m). 



(Production of compound 50 ) 

2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (0.39 g ) with 4 - sodium hydride (oily , 60%, 0.1 9g ) 
was added to N, N- dimethylformamide solution (10 ml ) of 
(chloromethyl ) pyridine acetate (0.40 g ), slowly with 0 deg 

C. 

Gradually, temperature rise it did in room temperature , 12 
hours agitated. 

It concentrated, separating it did including water and 
ethylacetate . 

water layer thrice was extracted with ethylacetate . 

You gathered organic layer , dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate rethanol =10:1 ). 

It concentrated, melted residue in toluene (5 ml ), 24 hour 
heating and refluxing itdid 3 - (3 -chlorophenoxy ) aniline 
(0.34 g ) with including p-toluenesulfonic acid acid 
monohydrate (1 0 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ). 

Concentrating, in residue 3 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (0.5 
g). 

It filtered solid , separating it did including water and the 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate :ethanol =10:1 ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- (4 -pyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro 
pyrido itacquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 50 ) (40 mg ) as amorphous , 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.89-2.15 (2 H, m ), 2.47 (3 H, s ), 3.24 - 3.52 (2 H, m ), 
3.84 (1 H, brs ), 4.55(1 H, brs ), 4.80 (1 H, d, J=15.8Hz ), 5.01 
(1 H, d, J=l 5.6Hz ), 6.33 - 6.48 (3 H, m ), 6.90 (1 H, ddd, 
J=1.2Hz , 2.6Hz , 8.2Hz ), 7.00 - 7.28 (6 H, m ), 8.13(1 H, s ), 
8.54- 8.57 (2 H,m). 
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MMM 51 
(itSWl 51 

7K^^b1-h'J^A(jS14. 60%, o.ig)^^-9-> 
r&i\N,N-v;*^U7tN;uA75K(i0mi)lc§g;S 

ZHtZo 

0 deg C 2-/^;U-7,8-vth*Pt 0| JK[2,3-d]t° 
'J5v>-5(6H)-7|->(0.40g)^ 30 

0 deg C T%?n^T-feh-HJ;K0.20ml)£;ii 



M;£T'£b \Z?D ^ET-fe h- h 'J ;U(0. 1 0ml)£ JlP 
MSTfTKJHb^MJ^AOfitt, 60%, 21mg)£ 

ta*.3B*i««m,fco 



TKJiSftHx^^i? 2 BttffiU *rttB£ft 

is 'J -h>f)\,-h=? A 0 O 7 (KSlf^ : 

^+*->=2:l)IC#Lfco 

jglfSL, ?i££h;UX>(5ml)ICj§frU 3-(3-^n 
n:7iy*v)7-'J>(0.59g)<>: p-hJl/X^XJU* 
>»-*fPHB(17nig)SJnA,22 BtWJlPiiilStt 

^*-y->=2:l ^f»Ri|lfJI/A*f>l:l)l: 

ailtLT»$t>$/— ;K5ml)l=i:^L, wV 
**Hb*^**MJ^A(40mg)4:KK(0.04inl) 
SIT? 1 B#F B 1if**L7i 0 

MU ffiW«»**^hy*A*£IHBx? 
*i 2 0, fi»fttt*T» 1 fft 

^■9->=l:l)lc#Lfc 0 



2003-11-11 

[0079] 

Working Example 51 
(Production of compound 51 ) 

You washed sodium hydride (oily , 60%, 0.1 g ) with hexane , 
suspension did in the N, N- dimethylformamide (10 ml ). 

30 minutes it agitated that way with 0 deg C 2 -methyl -7, 
8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H )-on 
including (0.40 g ). 

With 0 deg C, it dripped bromo acetonitrile (0.20 ml ), 
temperature rise did gradually in the room temperature , 2 
hours agitated. 

20 minutes it agitated with room temperature furthermore 
including bromo acetonitrile (0.10 ml ). 

3 hours it agitated with room temperature including sodium 
hydride (oily , 60%, 21mg ). 

It concentrated, separating it did including water and 
ethylacetate . 

twice it extracted water layer with ethylacetate , gathered 
organic layer ,washed with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate :hexane=2:l ). 

It concentrated, melted residue in toluene (5 ml ), 22 hour 
heating and refluxing itdid 3 - (3 -chlorophenoxy ) aniline 
(0.59 g ) with including p-toluenesulfonic acid acid 
monohydrate (1 7 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
potassium carbonale . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
ethylacetate :hexane =2:1 ethylacetate rhexane =1:1 ). 

Concentrating, it melted residue in methanol (5 ml ), 1 hour 
itagitated with room temperature sodium cyanoborohydride 
thorium (40 mg ) with including acetic acid (0.04 ml ). 

It concentrated, separating it did including saturated sodium 
bicarbonate * water and the ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate :hexane=l:l ). 
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;l$IL.[5-(3-(3-'57np^i>'Jrv)7- l J/)-2-^ 
5 : ;U-6 > 7-vtKPt 0| JK[2,3-d]t 0| JSv>-8(5H)- 
■OlYr-bh-WiWt^ 51)(103mg)£»tt 

'H-NMR(CDCl 3 ,200MHz) 5 1.98-2.25(2H,m), 
2.54(3H,s), 3.39-3.50(lH,m), 3.54-3.67(lH,m), 
3.85(1 H,d,J=6.6Hz), 4.52(lH,d,J=17.2Hz), 4.5 
6(lH,brs), 4.80(1 H,d,J=17.2Hz), 6.34-6.48(3H, 
m), 6.92(lH,ddd,J=1.2Hz,2.2Hz,8.2Hz), 7.01(1 
H,t,J=l .8Hz), 7.06(1 H,ddd,J=l .2Hz,2.2Hz,8.0H 
z), 7.17(lH,t,J=8.0Hz), 7.25(lH,t,J=7.8Hz), 8.2 
0(1 H,s). 

[0080] 

mmm 52 
(its® 52 <j)m&) 

[5-(3-(3-<7PP7x>'^rv)T- , J>')-2->5 1 ;U-6 > 7- 

(88mg), ^)^ l J>(45mg), l-fcKP*V"<>l/ 
h'JTl/— ;U-7KfD^(48mg)0 N.N-VJ^U/tv 
;UA75K(5ml)j§j«IZ s l-X^;U-3-(3-v^;U 
75/^Ptf^)*;U^v-<5K^^(60mg)^n 

Ms-e 20 mmm^Uzo 



v'J*y;u^PVh^^-(««14 s 

SttU N-[3-(3-'7DP7i/*y)7i-^]-2-> 
^;i/-8-[2-(4- : E^* , J-^)-2-7|-^VX5 1 ;U]-5, 
6,7,8-^h7tKPt° , JK[2,3-d]t° l J5v>-5-7S> 
(lb£tl 52)(66mg)£7 : E i /U:'77><!:L.-a#f;:o 

'H-NMR(CDCl 3 ,200MHz) d 1.95-2.22(2H,m), 
2.45(3H,s), 3.32-3.42(lH,m), 3.58-3.73(9H,m), 
4.07(lH,brs), 4.20(lH,d,J= 16.0Hz), 4.56(lH,br 
s), 4.72(1 H,d,J=l 6.0Hz), 6.35-6.39(2H,m), 6.44 
-6.49(lH,m), 6.88-6.94(lH,m), 7.00-7.28(4H, 
m), 8.08(lH,s). 

[0081] 

mmm 53 

(<t£8s 53 cDSit) 

7mit1-W5 A(;itt> 60%, o.io g )^^+-y-> 

Ti£l\ N,N-v>^U/tWUA75K(10ml)IC^;§ 
0 deg C T? 2-^;i>-7,8-vtKPt°UK[2,3-d]t: 



2003-11-11 

It concentrated, it acquired [5 - (3 - (3 -chlorophenoxy ) 
anilino ) - 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ] acetonitrile (compound 51 ) (103 
mg ) as oil . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.98 - 2.25 (2 H, m ), 2.54 (3 H, s ), 3.39 - 3.50 (1 H, m ), 
3.54 - 3.67 (1 H, m ),3.85 (1 H, d, J-6.6Hz ), 4.52 (1 H, d, 
J=17.2Hz ), 4.56 (1 H, brs ), 4.80 (1 H, d, J=17.2Hz ), 6.34 - 
6.48 (3 H, m ), 6.92 (1 H, ddd, J=1.2Hz , 2.2Hz , 8.2Hz ), 7.01 
(1 H, t, J=1.8Hz ),7.06 (1 H, ddd, J=1.2Hz , 2.2Hz , 8.0Hz ), 
7.17 (1 H, t, J=8.0Hz ), 7.25 (1 H, t, J=7.8Hz ), 8.20 (1 H, s ). 

[0080] 

Working Example 52 

(Production of compound 52 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (88 mg ), morpholine (45 mg ), 1 -hydroxybenzotriazole 
azole monohydrate to N, N- dimethylformamide (5 ml ) 
solution of the(48 mg ), 20 hours it agitated with room 
temperature 1 -ethyl -3- including (3 -dimethylaminopropyl 
jpl 1 ) carbodiimide acetate (60 mg ). 

It concentrated, separating it did including water and 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 - (4 -morpholinyl ) - 2 -oxo ethyl ] - 5, 6, 7 and 
8 -tetrahydro pyrido itacquired [2 and 3 -d ] pyrimidine 
-5 -amine (compound 52 ) (66 mg ) as amorphous . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1 .95 - 2.22 (2 H, m ), 2.45 (3 H, s ), 3.32 - 3.42 (1 H, m ), 
3.58 - 3.73 (9 H, m ),4.07 (1 H, brs ), 4.20 (1 H, d, 
J=16.0Hz ), 4.56 (1 H, brs ), 4.72 (1 H, d, J=16.0Hz ), 6.35 - 
6.39 (2 H, m ), 6.44 - 6.49 (1 H, m ),6.88 - 6.94 (1 H, m ), 
7.00-7.28 (4 H,m), 8.08(1 H, s ). 

[0081] 

Working Example 53 
(Production of compound 53 ) 

You washed sodium hydride (oily , 60%, 0.1 Og ) with 
hexane , suspension did in the N, N- dimethylformamide (10 
ml ). 

20 minutes it agitated that way with 0 deg C 2 -methyl -7, 
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■J5S/>-5(6H)-;j->(0.40g)£j]na., 20 
0 deg CTf2-£PP-N,N-v>^U7*rh7$K(0. 

28mi)*siTL»*^i=aai=#aL.i2 i^nn 



*«*»»x^;u-c 3 lsltimiU4r«tJf£ft 

ZOT*SII£hn'X>(5ml)lC;tfrU3-(3-'5'PP? 

-*««Ki7mg)S3!liA. 24 ftlHttlftadKlfe. 

v'J*^U7!7A^PVh^7-r-(^XT^ 

**<t*^*7h^A(59mg)i:ftlt(<).06ml) 
40 ^H^Lfco 



5/'J*y^*5A^o-7h^77^-(KKx^;u) 

aW6L,2-[5-(3-(3-^PP7iy*i/)7-'jy)-2- 
>^;U-6,7-i/tKPtf'JK[23-d]tf , JS?/>-8(5H> 
-f;U]-N,N-55>^;U7-teK75K(ft*1jB 53X170 

'H-NMR(CDCl 3 ,200MHz) 6 1 .94-2.08(lH,m), 
2.10-2.24(lH,m), 2.44(3H,s), 2.98(3H,s), 3.11 
(3H,s), 3.29-3.37(lH,m), 3.57-3.71(lH,m), 4.1 
2(lH,d,J=7.4Hz), 4.18(lH,d,J=16.2Hz), 4.54(1 
H,brs), 4.75(lH,d,J=16.2Hz), 6.33-6.37(2H,m), 
6.44-6.50(1 H,m), 6.91(lH,ddd,J=1.2Hz,2.2Hz, 
8.0Hz), 7.00-7.08(2H,m), 7.15(lH,t,J=8.4Hz), 
7.23(1 H,t,J=7.8Hz), 8.06(1 H,s). 

[0082] 



2003-11-11 

8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H )-on 
including (0.40 g ). 

2 -chloro -N, N- dimethylacetamide it dripped (0.28 ml ) with 
0 deg C, temperature rise did gradually in room temperature , 
12 hours agitated. 

It concentrated, separating it did including water and 
ethylacetate . 

thrice it extracted water layer with ethylacetate , gathered 
organic layer ,dried with magnesium sulfate . 

It concentrated, recrystallization it did crystal which was 
precipitatedfrom hexane -ethylacetate . 

It melted this crystal in toluene (5 ml ), 24 hour heating and 
refluxing it did 3 - (3 -chlorophenoxy ) aniline (0.59 g ) with 
including p-toluenesulfonic acid acid monohydrate (17 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

Furthermore it extracted water layer with twice ethylacetate , 
gathered organic layer and dried with potassium carbonate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
only ethylacetate ethylacetate :ethanol =10:1 ). 

Concentrating, it melted residue in methanol (5 ml ), 40 
minutes itagitated with room temperature sodium 
cyanoborohydride thorium (59 mg ) with including acetic acid 
(0.06 ml). 

It concentrated, separating it did including saturated sodium 
bicarbonate * water and the ethylacetate . 

one time it extracted water layer with ethylacetate , gathered 
organic layer and washed with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ), 

It concentrated, 2 - [5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] -N, N- dimethylacetamide it acquired (compound 
53 ) (170 mg ) as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.94 - 2.08 (1 H, rri ), 2.10 - 2.24 (1 H, m ), 2.44 (3 H, s ), 
2.98 (3 H, s ), 3.1 1(3 H, s ), 3.29 - 3.37 (1 H, m ), 3.57 - 3.71 
(1 H,m), 4.12(1 H, d, J=7.4Hz), 4.18(1 H, d, J-16.2Hz), 
4.54 (1 H, brs ), 4.75(1 H, d, J=16.2Hz ), 6.33 - 6.37 (2 H, 
m ) 9 6.44 - 6.50 (1 H, m ), 6.91 (1 H, ddd, J=1.2Hz , 2.2Hz , 
8.0Hz ), 7.00 - 7.08 (2 H, m ), 7.1 5 (1 H, t, J=8.4Hz ),7.23 (1 
H, t, J=7.8Hz), 8.06(1 H,s). 

[0082] 
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(it-SWa 54 a>»£) 

7k^^^-hUOA(;S14. 60%. 0.20g)^^+-9-> 
t?ftl\N,N-5?J^;U/toUA75K(20inl)lcR;» 

0 deg C "C 2-^;U-7,8-vtKot°'JK[2,3-d]t° 
0 deg CT'^P^P^x^^KO.eOmO^jiSTL. 



XtiU *tffc»x*;u£ina.T#»Lfc. 



^■9->=l:l)lc#Lfco 

SffiU »**h;H^(10ml)lC»^L, 3-(3-* 
□ D7xy+v)T-'J>(i.2ig)<t P -h;ux>x;u 

*>&-7j<*Q!B3(43mg)£iax., 13 BfP B 1*Piiji 
SSLfc. 

*i«H**T? 2 @, 1 BftlV fiXE 

■Hl/caS*!*./— JU(10ml)f=fa&*U v7/ 
7K*^b* r >*^h'J'i7A(0.28g)<i:i^^(0.26ml) 

SJB*, *»T? 15 »an*Lfc. 

XML, *t»»x^;u*ipAT»aLfco 



***ft»x^^T? 2 @«imu ^«H$*«> 
Lfc. 

v'J^yyi/A^A^PVh^^-f— (ftMx^U: 
^■9->=l:l)lC#Lfc 0 

SttU X^;U [5-(3-(3-*DP:7x/**»7X«J 
y)-2-^;U-6,7-vtKPt 0 'JK[2,3-d]t°'J£v>-8 
(5H)-'fyU]T-trx-K^^^I 54)(0.50g)£»tt 

'H-NMRCCDCh.SOOMHz) 5 1 .29(3H,t,J=6.9Hz), 
1 .96-2.06(1 H,m), 2.12-2.21(lH,m), 2.45(3H, 
s), 3.32-3.39(1 H,m), 3.56-3. 64(1 H,m), 3.93(1 
H.brs), 4.19(lH,d,J=17.4Hz), 4.21(2H,q,J=6.9H 
z), 4.55(1 H,brs), 4.58(1 H,d,J=17.4Hz), 6.35-6.3 



2003-11-11 

Working Example 54 

(Production of compound 54 ) 

You washed sodium hydride (oily , 60%, 0.20g ) with 
hexane , suspension did in the N, N- dimethylformamide (20 
ml ). 

20 minutes it agitated that way with 0 deg C 2 -methyl -7, 
8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H )-on 
including (0.80 g ). 

It dripped ethyl bromoacetate (0.60 ml ) with 0 deg C, 
temperature rise did gradually in the room temperature , 12 
hours agitated. 

It concentrated, separating it did including water and 
ethylacetate . 

twice it extracted water layer with ethylacetate , gathered 
organic layer ,washed with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate :hexane=l:l ). 

It concentrated, melted residue in toluene (10 ml ), 13 hour 
heating and refluxing itdid 3 - (3 -chlorophenoxy ) aniline 
(1.21 g ) with including p-toluenesulfonic acid acid 
monohydrate (43 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

Concentrating, it melted residue in ethanol (10 ml ), 15 min 
itagitated with room temperature sodium cyanoborohydride 
thorium (0.28 g ) with including acetic acid (0.26 ml ). 

It concentrated, separating it did including water and 
ethylacetate . 

twice it extracted water layer with ethylacetate , gathered 
organic layer and washed with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate :hexane =1:1 ). 

It concentrated, it acquired ethyl [5 - (3 - (3 -chlorophenoxy ) 
anilino ) - 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ] acetate (compound 54 ) (0.50 g ) as 
oil. 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.29 (3 H, t, J=6.9Hz), 1.96-2.06(1 H,m), 2.12-2.21 (1 H, 
m ), 2.45 (3 H, s ), 3.32 -3.39 (1 H, m ), 3.56 - 3.64 (1 H, m ), 
3.93 (1 H, brs), 4.19(1 H, d, J=17.4Hz ), 4.21 (2 H, q, 
J=6.9Hz ), 4.55 (1 H, brs ), 4.58 (1 H, d, J=17.4Hz ),6.35 - 
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9(2H,m), 6.44-6.48(1 H,m), 6.91(lH,ddd,J=0.9H 
z,2.1Hz,8.4Hz), 7.01(lH,t,J=1.8Hz), 7.06(lH,dd 
d,J=0.9Hz,2.1Hz,8.1Hz), 7.16(lH,t,J=8.1Hz), 7. 
24(lH,t,J=8.1Hz), 8.10(lH,s). 

[0083] 



m 



55 



(ft^ft 55 <£>£g£) 

[5-(3-(3-^nP7xy*S/)T— U^-^yu-e,?- 
V t KP t° 'J K[2,3-d] eg £ v>-8(5H)-OU]itg£ 
(85mg)<k l-tKP*2/K>!/hiJT!/— ^7>^E 
-^AJ^(46mg)(Z) N,N-5?y*;U7faUA75K(5 
ml)»J*l=. l-X^;U-3-(3-S/>^U75-/?Ptf 
;U)*;U?|5^-f 5Ktt»Jl(58mg)*inx., 1ST* 

3 ammnuzo 



i/Urt^U*P7h^7*-(tfi*i!L PB£x* 
;i/:X^ry— ;U=10:l)lCf*Lfc o 

itffiU »*£*v?pe;ux—r^&il*SI& 

LT 2-[5-(3-(3-^PP:7x/^v)7-U/)-2-^ 
;U-6,7-vtKPt 0| JK[2,3-d]t°USv>-8(5H)--r 
jU]7-feh75K(<b£*0 55)(65mg)£Jlfe*gS£ 

mp. 125-126 deg C 



6.39 (2 H, m ), 6.44 - 6.48 (1 H, m ), 6.91 (1 H, ddd, 
J=0.9Hz , 2.1Hz , 8.4Hz ), 7.01 (1 H, t, J=1.8Hz ), 7.06 (1 H, 
ddd, J=0.9Hz , 2.1Hz „ 8.1Hz ), 7.16 (1 H, t, J=8.1Hz ),7.24 (1 
H, t, J=8.1Hz), 8.10(1 H,s). 

[0083] 

Working Example 55 

(Production of compound 55 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (85 mg ) with 1 -hydroxybenzotriazole azole ammonium 
salt to N, N- dimethylformamide (5 ml ) solution of (46 mg ), 
3-day period it agitated with room temperature 1 -ethyl -3- 
including (3 -dimethylaminopropyl jpl 1 ) carbodiimide 
acetate (58 mg ). 

It concentrated, separating it did including water and 
ethylacetate . 

It extracted water layer with twice ethylacetate , gathered 
organic layer and washedwith saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukuromatogurafli ] (basic , 
ethylacetate : ethano 1=10:1 ) . 

It concentrated, recrystallization did residue from isopropyl 
ether and 2 - itacquired [5 - (3 - (3 -chlorophenoxy ) anilino ) 
- 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] acetamide (compound 55 ) (65 mg ) as colorless 
crystal . 

mp.l25-126degC 





C22H22N502CI 


tLX 








elemental analysis values 


C22H22N502C1 


With doing 








Calcd. 


C, 62. 34; 


H, 


5. 23; 


N, 


16. 52. 


Calcd. 


Q62.34; 


H, 


5.23 ; 


N, 


16.52. 


Found 




C, 62. 15 




H, 


4. 96 


N, 


16. 42. 


Found 




C62.15 




H, 


4. 96 


N, 


16.42. 



'H-NMRfCDCl^OOMHz) 6 1.97-2.07(lH,m), 
2.11-2.20(lH,m), 2.48(3H,s), 3.42-3.49(lH,m), 

3.57-3.69(lH,m), 3.91(lH,brs), 4.23(lH,d,J=l 
5.6Hz), 4.31(lH,d,J=15.6Hz), 4.54-4.59(lH,m), 

5.44(lH,brs), 6.27(lH,brs), 6.35(lH,t,J=2.1H 
z), 6.39(lH,dd,J=2.4Hz,8.1Hz), 6.44-6.47(lH, 
m), 6.91(lH,ddd,J=0.9Hz,2.4Hz,8.4Hz), 7.01(1 
H,t,J=2.4Hz), 7.04-7.14(lH,m), 7.19(lH,t,J=8.4 



1.97 - 2.07 (1 H, in ), 2.1 1 - 2.20 (1 H, m ), 2.48 (3 H, s ), 
3.42 - 3.49 (1 H, m ),3.57 - 3.69 (1 H, m ), 3.91 (1 H, brs ), 
4.23 (1 H, d, J=l 5.6Hz ), 4.31 (1 H, d, J=15.6Hz ), 4.54 - 4.59 
(1 H, m ), 5.44 (1 H, brs ),6.27 (1 H, brs ), 6.35 (1 H, t, 
J=2.1Hz ), 6.39 (I H, dd, J=2.4Hz , 8.1Hz ), 6.44 - 6.47 (1 H, 
m ), 6.91 (1 H, ddd, J=0.9Hz , 2.4Hz , 8.4Hz ), 7.01 (1 H, t, 
J=2.4Hz ), 7.04 -7.14 (1 H, m ), 7.19 (1 H, t, J=8.4Hz ), 7.26 
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Hz), 7.26(1 H,t,J=8.4Hz), 8.12(lH,s). 
[0084] 

(it£® 56 <DM&) 

[5-(3-(3-^PP7x/^v)7-'jy)-2->^;U-6,7- 

$?tKneUK[2^]tfU55?>-8(5HM'JU]ftB* 
(85mg). MJX^U75>(0.06ml), >^-/UT5> 
tSKffi(20mg), l-tKP^v'Ol/h'JTl/-^ 
-7KSl^l(46mg)CD N,N-$/*^U7toUA75K(5 
mI)j§5«lr N l-X^;U-3-(3-v^^75/^Pe 
;U)^3^/Ki;-r5K^^^(58 m g)^iP^. ^St? 
11 B*H«#Lfc. 

XML. *£»Fllx^u£in?LT#}*Lfc. 
2 Eftilx^UTftt au 

Lfc. 

5/'J*$%*OTHf57*-(*«4, ^x^ 
;i/:X^y— ;U=10:l)(C#Lf=. 

LT 2-[5-(3-(3-£ P P 7i/*i/)7-'J J)-2-*T 
;U-6,7-i?tKPe'JK[2,3-d]tf'J5i?>-8(5H)-1' 
;U]-N-Jt?jlt7-kh7§K(1bftft 56)(50mg)£& 

mp. 141-143 deg C 



(1 H,t,J=8.4Hz ), 8.12(1 H, s). 
[0084] 

Working Example 56 

(Production of compound 56 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (85 mg ), triethylamine (0.06 ml ), methylamine acetate 
(20 mg ), 1 -hydroxybenzotriazole azole monohydrate to N, 
N- dimethylformamide (5 ml ) solution of (46 mg ), 1 1 hours 
it agitated with room temperature 1 -ethyl -3- including (3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (58 mg ). 

It concentrated, separating it did including water and 
ethylacetate . 

It extracted water layer with twice ethylacetate , gathered 
organic layer and washedwith saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate :ethanol =10:1 ). 

It concentrated, recrystallization did residue from isopropyl 
ether and 2 - [5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl 
-6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ]-N- methyl acetamide it acquired (compound 56 ) (50 
mg ) as colorless crystal . 

mp.l41-143degC 





C23H24N502CI 


•0. 1H20<tLT 




elemental analysis values 


C23H24N502C1 


*0.1 H20 doing 


Calcd. 


C, 62. 82; 


H, 


5. 55; 


N, 


15. 93. 


Calcd. 


C62.82; 


H, 


5.55 ; 


N, 


15.93 . 


Found 




C, 62. 62 


> 


H, 


5. 35 




N, 


15. 87. 


Found 


C,62.62 


H, 


5.35 


> 


N, 


15.87 . 



l H-NMR(CDCl 3 ,200MHz) d 1.95-2.17(2H,m), 
2.49(3H,s), 2.83(3H,d,J=4.8Hz), 3.39-3.67(2H, 
m), 3.87(lH,d,J=7.2Hz), 4.24(2H,s), 4.56(lH,b 
rs), 6.33-6.48(4H,m), 6.91(lH,ddd,J=1.0Hz,2.6 
Hz,8.2Hz), 7.00-7.09(2H,m), 7.17(lH,t,J=8.0H 
z), 7.25(lH,t,J=7.8Hz), 8.12(lH,s). 

[0085] 

mmm si 



<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.95 - 2.17 (2 H, m ), 2.49 (3 H, s ), 2.83 (3 H, d, J=4.8Hz ), 
3.39 - 3.67 (2 H, m ), 3.87(1 H, d, J=7.2Hz ), 4.24 (2 H, s ), 
4.56 (1 H, brs ), 6.33 - 6.48 (4 H, m ), 6.91 (1 H, ddd, 
J=1.0Hz , 2.6Hz , 8.2Hz ), 7.00 - 7.09 (2 H, m ), 7.17(1 H, t, 
J=8.0Hz ), 7.25 (1 H, t, J=7.8Hz ), 8.12 (1 H, s ). 

[0085] 

Working Example 57 
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(<b£«B 57 (DM&) 

[5.(3.(3-^7 □□•7x/+v)7-'J> f )-2-y^;U-6,7. 
vtKPt 0| JK[2,3-d]t 0| JSv>-8(5HM;U]KK 
(lOOmg). l-^Ut°<^V>(36mg) % 1-tKn* 
V^>V r h l JTV r -;U-7Kfn^l(55mg)CD N,N-V 
^^;U7tx;UA75K(5ml)Jgj$[C, l-X^;U-3-(3- 

mg)£jn*. £3t* 12 B#ra«^Lfco 



*J1* 2 @iti§x^u^tti±ju 

/U:X^y— ^U=10:l)IC^Lfc o 

jlSSU N-[3-(3-^PP7i^v)7i-Jb]-2-/ 
^;U-8-[2-(4->^;L/-l-t°^^V-;U)-2-^|-+VX 
^;U]-5,6 s 7,8-irh7tKnt 0| JK[2 s 3-d]eU5v>- 
5-7£>(lb£!$l 57)(0.11g)£7^;U?rX<bLT 

'H-NM^CDC^^OOMHz) (5 2.00-2.22(2H,m), 
2.33(3H,s), 2.38-2.50(4H,m), 2.45(3H,s), 3.32- 
3.40(lH,m), 3.58-3.69(5H,m), 4.09(lH,brs), 4. 
18(lH,d,J=16.0Hz), 4.54(lH,brs), 4.75(lH,d,J= 
16.0Hz), 6.34-6.37(2H,m), 6.44-6.48(1 H,m), 6. 
91(lH,ddd,J=1.2Hz,2.2Hz,8.2Hz), 7.00-7.08(lH, 
m), 7.15(lH,t,J=8.2Hz), 7.24(1 H,t,J=8.0Hz), 8. 
07(1 H,s). 

[0086] 

mmm ss 

(itSty 58 (OS£) 

7KHHb-f hU^^JUltt, 60%, 36mg)^+^> 
t?2SfeLVN,N-vy^U^UA75K(5ml)lc!SJa 

0 deg C t N-[3-(3--5PP7iy*vpi-il/]-2 
-^^-5,6,7,8-x^tKPtr i JK[2 i 3-d]tf l J5S/ 
>-5-7£>(0.15g)£*nx., ^(7)** 20 fl«#L 

fee 

0 deg C t 2-^P^E-N,N-vX^;UX^>75> 
JMbzk**6(0.12g)£Jn;U tat 12 ftFHL 50 

deg cvsmwmnut. 

*JB£B»x*/u-e 2 !3ttttUftttJI£JII 



(Production of compound 57 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (100 mg ), 1 -methyl piperazine (36 mg ), 1 
-hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (5 ml ) solution of the(55 mg ), 12 hours 
it agitated with room temperature 1 -ethyl -3- including (3 
-dimethylaminopropyl jp 11) carbodiimide acetate (69 mg ). 

It concentrated, separating it did including water and 
ethylacetate . 

It extracted water layer with twice ethylacetate , gathered 
organic layer and washedwith saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate rethanol ! =10:1 ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 - (4 -methyl -1- piperazinyl ) - 2 -oxo ethyl ] - 
5, 6, 7 and 8 -tetrahydro pyrido itacquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 57 ) (0.1 1 g ) as amorphous . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
2.00 - 2.22 (2 H, m ), 2.33 (3 H, s ), 2.38 - 2.50 (4 H, m ), 
2.45 (3 H, s ), 3.32 -3.40 (1 H, m ), 3.58 - 3.69 (5 H, m ), 4.09 
(1 H, brs ), 4.18 (1 H, d, J=l 6.0Hz ), 4.54 (1 H, brs ), 4.75 (1 
H, d, J= 1 6.0Hz ), 6.34 -6.37 (2 H, m ), 6.44 - 6.48 (1 H, m ), 
6.91 (1 H, ddd, J=1.2Hz , 2.2Hz , 8.2Hz ), 7.00 - 7.08 (1 H, 
m), 7.15(1 H,t, J=8.2Hz ), 7.24 (1 H, t, J=8.0Hz ),8.07 (1 H, 
s). 

[0086] 

Working Example 58 

(Production of compound 58 ) 

You washed sodium hydride (oily , 60%, 36mg ) with 
hexane , suspension did in the N, N- dimethylformamide (5 
ml). 

20 minutes it agitated that way with 0 deg C N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro 
pyrido including [2 and 3 -d ] pyrimidine -5-amine (0.15 g ). 



With 0 deg C with room temperature 1 2 hours, 5 hours it 
agitated with 50 deg C 2 -bromo -N, N- diethyl ethane amine 
odor including conversion hydrogen salt (0.12 g ). 

It concentrated, separating it did including water and 
ethylacetate . 

twice it extracted water layer with ethylacetate , gathered 
organic layer ,washed with saturated saline , dried with 
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XffiU n-[3-(3-^d p^iy+vpi-^]-8-[2- 

(vX^;U75/)X^U]-2-^U-5,6,7,8-xh^ 
tKnegK[2,3-d]t 0 'JSv>-5-7^>(^^^ 58) 
(51mg)£«tttt£LT»fc 0 

'H-NMRCCDC^OOMHz) 6 1.04(6H,t,J=6.8Hz), 
1.85-1.96(lH,m), 2.06-2.14(lH,m), 2.46(3H, 
s), 2.54-2.68(6H,m), 3.34-3.43(lH,m), 3.48-3.6 
8(2H,m), 3.75-3.88(2H,m), 4.48(lH,brs), 6.33- 
6.47(3H,m), 6.89-6.93(1 H,m), 7.00-7.07(2H,m), 
7.15(lH,t,J=8.0Hz), 7.24(lH,t,J=8.0Hz), 8.01 
(lH,s). 

[0087] 

mmm 59 

(<b£» 59 ©Sag) 

^tKat 0| JK[2 9 3-d]t 0 'J5v>-8(5H)->rJU]KK 
(0.10g), l-^>vJUL°^7V>(63mg). 1-tKP 
4v^>yh , J7y-;U-"7KfQ^(55mg)0> N,N- 

(3-v^;u75/^Pt 0 ;u)*;u7Kv-f^KiSKit 

(69mg)£Jm;L S;gt 9 B [y|«»Lfco 



;lffiL.N-[8-(2-(4-^>v;U-l-t°^^vx;L/)-2- 
^■^rVX^jU)-2-^;U-5,6,7,8--Th^tKneU 
K[2,3-d]tfU5v>-5-f;U]-N-[3-(3-^PP"7xy 
*5/px-;U]75>(fk*«!l 59)(99mg)£7 : t;U 

] H-NMR(CDCl3 a 200MHz)5 1.9-2.2(2H,m), 2.4- 
2.6(4H,m), 2.44(3H,s), 3.32-3.41(lH,m), 3.5-3. 
7(5H,m), 3.55(2H,s), 4.02(1 H,d,J=7.6Hz), 4.19 
(lH,d,J=16.2Hz), 4.54(lH,brs), 4.72(1 H,d,J=l 6. 
2Hz), 6.34-6.38(2H,m), 6.45(1 H,d,J=8.0Hz), 6. 
91(1 H,ddd,J= 1 .2Hz,2.2Hz,8.2Hz), 7.00-7.08(2H, 
m), 7.15(lH,t,J=8.6Hz), 7.20-7.34(5H,m), 7.24 
(lH,t,J=8.0Hz), 8.07(lH,s). 

[0088] 



magnesium sulfate . 

It attached on [shirikagemkaramukuromatogurafii ] (From 
basic , ethylacetate :hexane =1:2 only ethylacetate ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 8 - [2 - 
(diethyl amino ) ethyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 58 ) (5 1 mg ) as oil . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.04 (6 H, t, J=6.8Hz ), 1.85 - 1.96 (1 H, m ), 2.06 - 2.14 (1 H, 
m ), 2.46 (3 H, s ), 2.54 -2.68 (6 H, m ), 3.34 - 3.43 (1 H, m ), 
3.48 - 3.68 (2 H, m ), 3.75 - 3.88 (2 H, m ), 4.48 (1 H, brs ), 
6.33- 6.47 (3 H, m ), 6.89 - 6.93 (1 H, m ), 7.00 - 7.07 (2 H, 
m ), 7.15 (1 H, t, J=8.0Hz ), 7.24 (1 H, t, J=8.0Hz ), 8.01 (1 H, 
s). 

[0087] 

Working Example 59 

(Production of compound 59 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (0.10 g ), 1 -benzyl piperazine (63 mg ), 1 
-hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (5 ml ) solution of the(55 mg ), 9 day it 
agitated with room temperature 1 -ethyl -3- including (3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (69 mg ). 

It concentrated, separating it did including water and 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, N- [8 - (2 - (4 -benzyl -1- piperazinyl ) - 2 
-oxo ethyl ) - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ] -N- it acquired [3 - (3 -chlorophenoxy ) 
phenyl ] amine (compound 59 ) (99 mg ) as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 1.9 
- 2.2 (2 H, m ), 2.4 - 2.6 (4 H, m ), 2.44 (3 H, s ), 3.32 - 3.41 
(1 H, m ), 3.5- 3.7 (5 H, m ), 3.55 (2 H, s ), 4.02 (1 H, d, 
J=7.6Hz ), 4.19 (1 H, d, J-16.2Hz ), 4.54 (1 H, brs ), 4.72 (1 
H, d, J=16.2Hz ), 6.34 - 6.38 (2 H, m),6.45 (1 H, d, 
J=8.0Hz ), 6.91 (1 H, ddd, J=1.2Hz , 2.2Hz , 8.2Hz ), 7.00 - 
7.08 (2 H, m ), 7.15 (1 H, t, J=8.6Hz ), 7.20 - 7.34 (5 H, m ), 
7.24 (1 H, t, J=8.0Hz ),8.07 (1 H, s ). 

[0088] 
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SJfeffil 60 
UtGtii 60 

[5-(3<3-£pp:7i/*^)7- , jy0-2-> i ? 1 Ji'-6 ) 7- 

^tKPt 0 'JK[2,3-d]t°'J5t?>-8(5H)--C;U]^ 
(0.10g),N l ) N , ,N 2 -h , J^;UX^>-l,2-v75> 
(37mg), l-tKo^ri/K>^/K'JTy-;U-7K^n 
%(55mg)CO N,N-i?>-?;U7|x;i/A75K(5ml)5S 
jftlc, i-x?;u-3-(3-£?y?Jk7§./?nt^U)4) 
/U7|5S?-f5K*»*(69mg)*Jnx.»Mil-C 9 B 

*Jf£lHftx^Jl/t? 2 Eittaju*tiJi£iii 

JU:X^y-;U=10:l)l=#Lfco 

MU2-[5-(3.{3-$PP7x./*5>)7xyy>.2- 
^;U-6,7-i?tKPt° , jK[2,3-d]e , J5^>-8(5H)- 
'f^]-N-[2-(V>5 1 ^75>')X^7U]-N-> ; ? L ;U7 
■feh75K(<b£fc 60)(78mg)£»tt*£LTfc 

'H-NMR(CDCl 3> 300MHz) <5 1 .95-2.05(lH,m), 
2.13-2.19(2H,m), 2.26(3H,s), 2.32(3H,s), 2.44 
(3H,s), 2.57-2.65(lH,m), 2.97(1.5H,s), 3.12(1.5 
H,s), 3.32-3.41(lH,m), 3.44-3.53(2H,m), 3.58- 
3.71(lH,m), 4.05-4.10(lH,m), 4.19(0.5H,d,J=l 
6.2Hz), 4.25(0.5H,d,J=14.4Hz), 4.55-4.57(lH, 
m), 4.69(0.5H,d,J=16.2Hz), 4.76(0.5H,d,J=14.4 
Hz), 6.35-6.37(2H,m), 6.47(1 H,d,J=9.3Hz), 6.8 
9-6.92(lH,m), 7.01-7.06(3H,m), 7.15(lH,t,J=8. 
4Hz), 7.24(lH,t,J=8.4Hz), 8.06(1 H,s). 

[0089] 

nmm 6i 
at-gty 6i omm 

[5-(3-(3-<7an7iL;*ci/)7- i j;)-2-* ; F)\,-6J- 
vfcKPt°UK[2,3-d]t°USv>-8(5H)->(;U)f^ 
(0.10g), 'Ov;U*^U7£>(44mg), 1-fcRP 
+V'<>yh , J7V r -;U-7kfP^(55nig)<D N,N- 
i?y^;U*;UA75K(5ml)5SjjElC. l-X?)\,-3- 

(69mg)£ia;L, m>&X< 9 B fflMftLtz* 



Working Example 60 

(Production of compound 60 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (0.10 g ), N<sup>K/sup>, N<sup>K/sup>, 
N<sup>2</sup>-trimethyl ethane -1,2- diamine (37 mg ), 1 
-hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (5 ml ) solution of the(55 mg ), 9 day it 
agitated with room temperature 1 -ethyl -3- including (3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (69 mg ). 

It concentrated, separating it did including water and 
ethylacetate . 

twice it extracted water layer with ethylacetate , gathered 
organic layer ,washed with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate rethanol 1 =10:1 ). 

It concentrated, 2 - [5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] -N- [2 - (dimethylamino ) ethyl ] -N- methyl 
acetamide it acquired (compound 60 ) (78 mg ) as the oil . 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.95 - 2.05 (1 H, m), 2.13 - 2.19 (2 H, m ), 2.26 (3 H, s ), 
2.32 (3 H, s ), 2.44(3 H, s ), 2.57 - 2.65 (1 H, m ), 2.97 (1.5 H, 
s ), 3.12 (1.5 H, s ), 3.32 - 3.41 (1 H, m ), 3.44 - 3.53 (2 H, 
m ),3.58 - 3.71 (1 H, m ), 4.05 - 4.10 (1 H, m ), 4.19 (0.5 H, d, 
J=16.2Hz ), 4.25 (0.5 H, d, J=14.4Hz ), 4.55 - 4.57 (1 H, m ), 
4.69(0.5 H, d, J=16.2Hz ), 4.76 (0.5 H, d, J=14.4Hz ), 6.35 - 
6.37 (2 H, m ), 6.47 (1 H, d, J=9.3Hz ) 6.89 - 6.92 (1 H, m ), 
7.01 - 7.06 (3 H, m ), 7.15 (1 H, t, J=8.4Hz ), 7.24 (1 H, t, 
J=8.4Hz), 8.06(1 H,s). 

[0089] 

Working Example 61 

(Production of compound 61 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (0.10 g ), benzyl methylamine (44 mg ), 1 
-hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (5 ml ) solution of the(55 mg ), 9 day it 
agitated with room temperature 1 -ethyl -3- including (3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (69 mg ). 

It concentrated, separating it did including water and 
ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 
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;u:^++(->=i : i)lc^Lfco 

N-^<> v ;U-2-[5-(3-(3-^ P P DjlJ * v)7-'J /) 
-2-y ^ JU-d.7-5? t KP tf 'J K[2,3-d] tf 'J 5 v>-8(5 
H)--f;U]-N-y^;U7"bh75K(<b*«B 61)(67m 
g)£ *fefiS£LT»fc. 

mp. 124-125 deg C 



It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate rhexane =1:1 ). 

It concentrated, recrystallization did residue from diethyl 
ether and N- benzyl -2- [5 - (3 - (3 -chlorophenoxy ) anilino ) 
- 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] -N- methyl acetamide it acquired (compound 61 ) (67 
mg ) as colorless crystal . 

mp.l24-125degC 





C30H30N5O2CI 


■1. 1H20<tLT 






elemental analysis values 


C30H30N5O2C1 


* 1.1 H20 doing 


Calcd. 


C, 65. 77; 


H. 


5. 92; 


N, 


12. 


78. 


Calcd. 


Q65.77; 


H, 


5.92; 


N, 


12. 


78. 


Found 




C, 65. 68 


> 


H, 


6. 02 




N, 


12. 


73. 


Found 


C,65.68 


H, 


6. 02 




N, 


12. 


73. 



1 H-NMR(CDCl 3> 200MHz)(52.02(lH,brs), 2.15 
(lH,brs), 2.47(1.5H,s), 2.48(1.5H,s), 2.97(1.5H, 
s), 3.03(1.5H,s), 3.38(lH,brs), 3.67(lH,brs), 4. 
06-4.27(lH,m), 4.47-4.87(lH,m), 6.37(2H,brs), 
6.47(1 H,d,J=8.6Hz), 6.92(1 H,d,J=8.4Hz), 7.03 
-7.38(9H,m), 8.07(0.5H,s), 8.09(0.5H,s). 

[0090] 

mmm 62 

{it^fy 62 

N-[3-(3-^nD7xy^>px-;U]-2-^jU-8-[2 
-(4-y^;U-l-t°^^V-;U)-2-^+VX^;U]-5,6 9 
7,8-^h7tKPt 0l JK[2,3-d]t O| J^v>-5-7^> 
(lb£^ 57)(46mg)£\ A(CHIRALPA 
C AD,^+-tl->:X^y-yU=l:l)|C#L.3t^ 
Stti*(fc^«l 62)(22mg. >99.9%ee)^y : E;U7 

J£;fcJg1£tii§§(Shodex OR-2 470nm) 
IctKe*14£ aJSLfctZ5, (+)^|S]^*Lfco 

! H-NMR X*$NU*fls** 57 <t-&Lfco 
[0091] 

mmm 63 

(ib£^ 63 

N-[3-(3-^Pn7x/^>pi-^>2-^Jb-8-P 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
2.02 (1 H, brs ), 2.15 (1 H, brs ), 2.47 (1.5 H, s ), 2.48 (1.5 H, 
s ), 2.97 (1.5 H, s ), 3.03 (1.5 H, s ),3.38 (1 H, brs ), 3.67 (1 H, 
brs ), 4.06 - 4.27 (1 H, m ), 4.47 - 4.87 (1 H, m ), 6.37 (2 H, 
brs ), 6.47 (1 H, d, J=8.6Hz ),6.92 (1 H, d, J=8.4Hz ), 7.03 - 
7.38 (9 H, m ), 8.07 (0.5 H, s ), 8.09 (0.5 H, s ). 

[0090] 

Working Example 62 
(Production of compound 62 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (4 
-methyl -1- piperazinyl ) - 2 -oxo ethyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5 -amine 
(compound 57 ) (46 mg ),it attached on chiral column 
(CHIRALPACAD, hexane :ethanol =1:1 ), it acquired optical 
isomer (compound 62 ) (22 mg , >99.9%ee ) as amorphous . 

When optical rotation was measured with optical rotation 
detector (Shodex OR-2, measurement wavelength 470nm ), 
(+) direction was shown. 

<sup>K/sup>H-nmr spectrum agreed with compound 57. 
[0091] 

Working Example 63 
(Production of compound 63 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (4 
-methyl -1 - piperazinyl ) - 2 -oxo ethyl ] - 5, 6, 7 and 8 
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7,8-xh7tKPt 0| JK[2,3-d]t O| J5v>-5-75> 
«b^*B.57)(46mg)*.*5^*5A(CHIRALPA 
C AD.^-9-^:X^y-^=l:l)|r#L,3t^ 
;"£14(*(<b£!$) 63)(23mg. 99.9%ee)^7^>»U7 

J£3tS^aJS(Shodex OR-2, jfcfi 470nm) 



'H-NMR 7/<?MU*fl;£tl 57 <t-StLfco 
[0092] 

64 

tfb£83 64 ©SJift) 

2-[5-(3-(3-£ □ P 7x/+v)7-'J J)-2-^)V-(>, 
7-vtKoe i JK[2,3-d]t°'J5v>-8(5HK;i,]-N, 
N-^/^;UT-feh75K(^b^tl 53)(100mg)£. 
*7;U*7A(CHIRALCEL OJ. ^"t^rX* 
y-;U=95:5)lC#L, 3t¥att#«b^«!l 64)(45 
mg, 99.7%ee)£iS ttKjiLT#fc. 

£ft&$tt$(Shodex OR-2, jMSXJt470nm) 



'H-NMR X**hJH4fc** 53 i-aUb. 
[0093] 

65 

Cfb-&ifel 65 <D£»£) 

2-[5-(3-(3-$ P P 7i/ v)T-U /)-2-^;U-6, 
7- V t KP t° 'J K[2,3-d] t° U 5 v>-8(5H)--< ;U]-N, 
N-S/>^U74rh75K(fl:£tt 53)(100mg)£, 
*^U:*J7A(CHIRALCEL OJ, "N*+>->:X$ 
y->IU=95:5)lzML, *¥Stt{*(<fc*«S 65)(39 
mg, 99.6%ee)$ ;Stt^<tLT»fco 

JSftJf &£US§(Shodex OR-2, ;li|£;£ft470nm) 
KTliftttS SISLfct;:^ (-)*St«Lfc. 



'H-NMR ***UU*fl:** 53 t-SfeLfco 
[0094] 

66 

(lb£!&] 66 0>Sft) 

[5-(3-(3-^PP7xy+v)7-'J/)-2->^;i/-6,7- 
vtKPt 0 'JK[2,3-d]t 0 'J5v>-8(5HM;U]^ 
(0.15g), l-7x^^t°^7V>(86mg), l-fcKn* 
i/«y % /W7 % S— ^-7kft^l(81mg)0) N,N-V 
p«^;U/-^>»UA75K(5ml)jg^|C, l-I^U-3-(3- 



2003-11-11 

-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine 
(compound 57 ) (46 mg ),it attached on chiral column 
(CHIRALPACAD, hexane xthanol =1:1 ), it acquired optical 
isomer (compound 63 ) (23 mg , 99.9%ee ) as amorphous . 

When optical rotation was measured with optical rotation 
detector (Shodex OR-2, measurement wavelength 470nm ), 
(-) direction was shown. 

<sup>l</sup>H-nmr spectrum agreed with compound 57. 
[0092] 

Working Example 64 
(Production of compound 64 ) 

2 - [5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N, 
N- dimethylacetamide (compound 53 ) (100 mg ), it attached 
on chiral column (Chiralcel OJ, hexane :ethanol =95:5 ), it 
acquired the optical isomer (compound 64 ) (45 mg , 
99.7%ee ) as oil . 

When optical rotation was measured with optical rotation 
detector (Shodex OR-2, measurement wavelength 470nm ), 
(+) direction was shown. 

<sup>K/sup>H-nmr spectrum agreed with compound 53. 
[0093] 

Working Example 65 
(Production of compound 65 ) 

2 - [5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yi ] -N, 
N- dimethylacetamide (compound 53 ) (100 mg ), it attached 
on chiral column (Chiralcel OJ, hexane :ethanol =95:5 ), it 
acquired the optical isomer (compound 65 ) (39 mg , 
99.6%ee ) as oil . 

When optical rotation was measured with optical rotation 
detector (Shodex OR-2, measurement wavelength 470nm ), 
(-) direction was shown. 

<sup>l</sup>H-nmr spectrum agreed with compound 53, 
[0094] 

Working Example 66 

(Production of compound 66 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (0.15 g ), 1 -phenyl piperazine (86 mg ), 1 
-hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (5 ml ) solution of the(81 mg ), 12 hours 
it agitated with room temperature 1 -ethyl -3- including (3 
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logman*, m&v 12 ftiinmwuzo 



LT N-[3-(3-^P o^x/+ vpi-;b]-2-^;i/ 
-8-[2-^-+V-2-(4-7x^U-l-t°^^v^;U)X^ 
;U]-5,6,7,8--xh7tKat 0| JK[2,3-d]t°U5v>-5- 
75>(<fc£tl 66)(0.13g)£fcfeefti:LT» 

mp. 165-166 deg C 



-dimethylaminopropyl jpl 1 ) carbodiimide acetate (0.10 g ). 

It concentrated, separating it did including water and 
ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, recrystallization did residue from ethylacetate 
-hexane and N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl 
-8- [2 -oxo -2- (4 -phenyl -1- piperazinyl ) ethyl ] - 5, 6, 7 and 
8 -tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 66 ) (0.13 g )as colorless crystal . 



mp.l65-166degC 





C32H33N602CI 


tLX 








elemental analysis values 


C32H33N602C1 


With doing 








Calcd. 


C, 67. 54; 


H, 


5. 84; 


N, 


14. 77. 


Calcd. 


C.67.54; 


H, 


5.84; 


N, 


14.77 . 


Found 




C, 67. 57 




H, 


5. 91 


N, 


15. 02. 


Found 




C,67.57 




H, 


5.91 


N, 


15.02. 



l H-NMR(CDCl 3 ,300MHz)<5l.96-2.07(lH,m) J 
2.13-2.22(lH,m), 2.44(3H,s), 3.19(2H,t,J=4.8H 
z), 3.27(2H,t,J=5.4Hz), 3.35-3.42(lH,m), 3.62- 
3.70(lH,m), 3.73-3.84(4H,m), 4.03(lH,d,J=7.2 
Hz), 4.26(1 H,d,J=15.9Hz), 4.54-4.58(1 H,m), 4. 
78(lH,d,J=l 5.9Hz), 6.35-6.38(2H,m), 6.47(1H, 
d,J=7.2Hz), 6.89-6.96(4H,m), 7.01-7.06(2H,m), 
7.15(lH,t,J=8.7Hz), 7.24(1 H,t,J=8.1 Hz), 7.29 
(lH,d,J=7.2Hz), 7.32(lH,d,J=7.2Hz), 8.08(1H, 
s). 

[0095] 

mmm 67 

(<b£» 67 (OSfi) 

[5-(3-(3-^PD7xy*5/)T— U-/)-2-^iU-6,7- 
vtKnt 0 «JK[2,3-d]t°U£v>-8(5HK;i/]PK 
(0.15g)> 4-(l-t°P'J V-^)t°^Uv>(82mg), 1- 
tKP+v^yh , J7y-;U-7KfPtl(81mg)(7) 
N,N-i/^^*^A75K(5ml)»*lC, 1-X^ 

;u-3-(3-v>^U75^nt°;u)^;i/7Ki;>r5K^ 
i££(0.i0g)£to*. SSt? 12 mmwuzo 



1.96 - 2.07 (1 H, m ), 2.13 - 2.22 (1 H, m ), 2.44 (3 H, s ), 
3.19 (2 H, t, J=4.8Hz ), 3.27(2 H, t, J=5.4Hz ), 3.35 - 3.42 (1 
H, m ), 3.62 - 3.70 (1 H, m ), 3.73 - 3.84 (4 H, m ), 4.03 (1 H, 
d, J-7.2Hz ), 4.26 (1 H, d, J=15.9Hz ),4.54 - 4.58 (1 H, m ), 
4.78 (1 H, d, J=15.9Hz ), 6.35 - 6.38 (2 H, m ), 6.47 (1 H, d, 
J=7.2Hz ), 6.89 - 6.96 (4 H, m ), 7.01- 7.06 (2 H, m ), 7.15 (1 
H, t, J=8.7Hz ) s 7.24 (1 H, t, J=8.1Hz ), 7.29 (1 H, d, 
J=7.2Hz ) 7.32 (1 H, d, J=7.2Hz ), 8.08 (1 H, s ). 

[0095] 

Working Example 67 

(Production of compound 67 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (0.15 g ), 4 - (1 -pyrrolidinyl ) piperidine (82 mg ), 1 
-hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (5 ml ) solution of (81 mg ), 12 hours it 
agitated with room temperature 1 -ethyl -3- including the(3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (0.10 g ). 
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X&U *fcm*x*;i/£in*T#>«Lfco 



Lfc. 

;U:X^/-;U=10:l)lC#Lfc o 

;IlL,N-[3-{3-^aD7iy+v)7i-^]-2-> 
^U-8-[2-* *7-2-(4-( 1 -t° P "J v-;U)- 1 -tM'J 
5J=.^U)I^JU]-5 > 6 > 7 J 8-T-h^tKPIf , jK[2,3-d] 

'H-NMRCCDCb.SOOMHz) (5 1 .42-1 .63(3H,m), 
1.80(2H,brs), 1.95(4H,brs), 2.13-2.29(2H,m), 2. 
44(3H,s), 2.58(4H,brs), 2.76-2.86(lH,m), 3.11- 
3.21(lH,m), 3.29-3.36(1 H,m), 3.57-3.65(lH,m), 
3.90(lH,d,J=13.8Hz), 4.08(1 H,d,J=7.5Hz), 4.2 
l(lH,dd,J=l 1.4Hz, 15.9Hz), 4.38-4.42(lH,m), 4. 
56(lH,brs), 4.76(lH,dd,J=12.0Hz,16.2Hz), 6.34 
-6.36(2H,m), 6.47(1 H,d,J=9.0Hz), 6.89-6.92(1 
H,m), 7.01-7.06(2H,m), 7.15(lH,t,J=l 1.1Hz), 
7.23(lH,t,J=8.1Hz), 8.06(lH,s). 

[0096] 

mmm 68 
(.its® 68 rosiiS) 

[5-(3-(3-^PP^x/+v)7- l J/)-2-^^-6 ) 7- 
5?tKPtf'JK[2,3-d]e'J5S?>-8(5H>-fJI/]BM 
(0.15g),N-(3-7S/^'Ptf;i/) ; E^^ , J>(76m 
g), l-fcKP*5/*>!/HJ7V— JW-*ID*(81 
mg)<7) N,N-S/^U*JUA75K(5inl)»jft|::» 1 
-X^U-3-(3-e?>^75^nfcf;U)*JU7|?$?-f 
5K*»*(0.10g)$iO*»Sffl-C 12 B$Mft#L 

fee 



*«£R«x^i,-t* 2 BtttitU £*£H£Sltf> 
Lfc. 

)\,.X.$J— ^l/=10:l)ICf^Ufco 

SM6U »*^*-9->-»»x^;uA%&SISft 
LT 2-[5-(3-(3-'>PP7xy^v)7^'jy)-2-y ; ? : 
;i/-6,7-i? t KP e 'J K[2,3-d] tf M 5 v>-8(5HM 
JU]-N-[3-(4-^U*J— ;U)?Pfc°;i/]7-feh75K 
«b*tt 68)(0.12g)£»tfe$£II<!:L-a#fco 

mp. 130-131 deg C 



2003-11-11 

It concentrated, separating it did including water and 
ethylacetate . 

twice it extracted water layer with ethylacetate , gathered 
organic layer and washed with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate :ethanol ==10:1 ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 -oxo -2- (4 - (1 -pyrrolidinyl ) - 1 -bipyridinyl ) 
ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido itacquired [2 and 3 
-d ] pyrimidine -5-amine (compound 67 ) (99 mg ) as 
amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1 .42 - 1 .63 (3 H, m ), 1 .80 (2 H, brs ), 1 .95 (4 H, brs ), 2.13 - 
2.29 (2 H, m ), 2.44(3 H, s ), 2.58 (4 H, brs ), 2.76 - 2.86 (1 H, 
m ), 3.1 1 - 3.21 (1 H s m ), 3.29 - 3.36 (1 H, m ), 3.57 -3.65 (1 
H, m ), 3.90 (1 H, d, ,J=13.8Hz ), 4.08 (1 H, d, J=7.5Hz ), 4.21 
(1 H, dd, J=l 1.4Hz , 15.9Hz ), 4.38 - 4.42 (1 H, m ), 4.56 (1 
H, brs ), 4.76 (1 H, dd, J=12.0Hz , 16.2Hz ),6.34 - 6.36 (2 H, 
m ), 6.47 (1 H, d, J-9.0Hz ), 6.89 - 6.92 (1 H, m ), 7.01 - 7.06 
(2 H, m ), 7.15 (1 H, t, J=l 1.1Hz ), 7.23 (1 H, t, J=8.1Hz ), 
8.06(1 H,s). 

[0096] 

Working Example 68 

(Production of compound 68 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (0.15 g ), N- (3 -aminopropyl ) morpholine (76 mg ), 1 
-hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (5 ml ) solution of (81 mg ), 12 hours it 
agitated with room temperature 1 -ethyl -3- including the(3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (0.10 g ). 

It concentrated, separating it did including water and 
ethylacetate . 

twice it extracted water layer with ethylacetate , gathered 
organic layer and washed with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagemkuromatogurafii ] (basic , 
ethylacetate :ethanol =10:1 ). 

It concentrated, recrystallization did residue from hexane 
-ethylacetate and 2 - [5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ]-N- it acquired [3 - (4 -morpholinyl ) propyl ] 
acetamide (compound 68 ) (0.12 g ) as colorless crystal . 

mp. 130-1 31 deg C 
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5c*»Wffl C 29 H3 5 N 6 0 3 C1 tLX 



Calcd. C,63.21; H,6.40; N,15.25. 

Found C,63.26; H,6.56; N,15.36. 

^-NMRCCDCU^OOMHz) 5 1.64-1.73(2H,m), 
1.96-2.05(lH,m), 2. 10-2.1 8(1 H,m), 2.37-2.43(6 
H,m), 2.47(3H,s), 3.29-3.48(3H,m), 3.57-3.70 
(5H.ni), 3.90(1 H,d,J=6.9Hz), 4.19(lH,d,J=15.6 
Hz), 4.26(1 H,d,J= 15.6Hz), 4.55(lH,brs), 6.34- 
6.40(2H,m), 6.46(lH,dd,J=1.5Hz,7.8Hz), 6.90- 
6.93(lH,m), 6.99(lH,brs), 7.01(lH,t,J=2.1Hz), 
7.04-7.08(1 H,m), 7.16(lH,t,J=7.8Hz), 7.24(1H, 
t,J=8.1Hz), 8.11(lH,s). 

[0097] 

69 

^^-^PP^xy^v^^'J/)^^^-^- 
vtKPt°UK[2,3-d]t°'JSv>-8(5H)--r;U]^ 
(0.30g). t-^JU t°^V>-l-*;U7^+vb- 
h(0.20g). l-tKP+V^>yh'J7y-;U-7K 
ffife(0.16g)(7)N,N-v>^;U^;UA7^K(5ral)^ 



Ltzo 

V«J^^U>7P^h^^-(^*tt. KiXf 

yU)IC#L/r 0 

^b(cv'j*>r;u^p^h^7>r-(^x^;u: 

X^y-;U=10:l)IC^Lfc o 

BttU t-^U 4-[(5-(3-(3-<7PP?x/+v)7 

-■j/K-^iw-vtKpe'jKp^-djeu^v 

>-8(5H)-^;U)7^T;U]-Kt°^ : 7V>^^^ 
vb- K^k^ 69)(0.36g)^T : E;U7TX(!:LT 

^-NMR^DCU^OOMHz)^ 1.49(9H,s), 2.02-2. 
20(2H,m), 3.34-3.70(10H,m), 4.04(1 H,d,J=7.4H 
z), 4.21(lH,d,J=15.8Hz), 4.55(lH,brs), 4.74(1 
H,d,J=15.8Hz), 6.35-6.38(2H,m), 6.45-6.48(1 H, 
m), 6.90-6.93(1 H,m), 7.00-7.07(2H,m), 7.15(1 
H,t,J=8.4Hz), 7.24(1 H,t,J=8.0Hz), 8.08(lH,s). 



elemental analysis values 

C<sub>29</sub>H<sub>35</sub>N<sub>6</sub>0<sub>3</sub>Cl 
doing 

Calcd.C, 63.21;H, 6.40;N, 15.25. 



FoundC, 63.26;H, 6.56;N, 15.36. 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.64- 1.73 (2 H,m), 1.96-2.05(1 H,m), 2.10-2.18(1 H, 
m ), 2.37 -2.43 (6 H, m ), 2.47 (3 H, s ), 3.29 - 3.48 (3 H, m ), 
3.57 - 3.70 (5 H, m ), 3.90 (1 H, d, J=6.9Hz ), 4.19 (1 H, d, 
J=15.6Hz ),4.26 (1 H, d, J=15.6Hz ), 4.55 (1 H, brs ), 6.34 - 
6.40 (2 H, m ), 6.46 (1 H, dd, J=1.5Hz , 7.8Hz ), 6.90 - 6.93 (1 
H,m), 6.99(1 H, brs ),7.01 (1 H, t, J=2. 1 Hz ), 7.04 - 7.08 (1 
H,m), 7.16(1 H, t, J-7.8Hz), 7.24(1 H, t, J=8.1Hz)8.11 (1 

H, s). 

[0097] 

Working Example 69 

(Production of compound 69 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (0.30 g ), t-butyl piperazine -1- carboxylate (0.20 g ), 1 
-hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (5 ml ) solution of the(0.16 g ), 12 hours 
it agitated with room temperature 1 -ethyl -3- including (3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (0.20 g ). 

It concentrated, separating it did including water and 
ethylacetate . 

one time it extracted water layer with ethylacetate , gathered 
organic layer and washed with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukuromatoguraili ] (basic , 
ethylacetate ). 

Furthermore it attached on [shirikagerukuromatogurafii ] 
(ethylacetate :ethanol =10:1 ). 

It concentrated, t-butyl 4- [ (5 - (3 - (3 -chlorophenoxy ) 
anilino ) - 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ) acetyl ] - 1 -piperazine carboxylate 
it acquired (compound 69 ) (0.36 g ) as the amorphous . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 

I . 49 (9 H, s ), 2.02 - 2.20 (2 H, m ), 3.34 - 3.70 (10 H, m ), 
4.04 (1 H, d, J=7.4Hz ), 4.21(1 H, d, J=15.8Hz ), 4.55 (1 H, 
brs ), 4.74 (1 H, d, J=15.8Hz ), 6.35 - 6.38 (2 H, m ), 6.45 - 
6.48 (1 H, m ), 6.90 - 6.93 (1 H, m ),7.00 - 7.07 (2 H, m ), 
7.15 (1 H, t, J=8.4Hz ), 7.24 (1 H, t, J=8.0Hz ), 8.08 (1 H, s ). 
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[0098] 

(it^ty 70 <7>Si6) 

t-^JU 4-[(5-(3-(3-^PP?x/^v)7xijy)-2 
->^iU-6 f 7-2/tKntr , JK[2 f 3^d]tf l JSS/>-8(5H) 

(0.31g)IC 4N E»(ft|*X*jU$i;jL 10ml)£;g 

***ftllx^jb-e*6i= 2 iaitliu*ll 

7,8-^h^tKPt°'jK[2 3 3-d]t 0 'JSv>-5-T5> 
(fc^tt 70)(0.21g)£7^U77X£LT*»fc o 

'H-NMR(CDCl 3 ,200MHz) 5 1.92-2.22(2H,m), 
2.45(3H,s), 2.88(2H,t,J=4.8Hz), 2.95(2H,t,J=4.4 
Hz), 3.30-3.40(1 H,m), 3.50-3.69(5H,m), 4.14(1 
H,brs), 4.18(lH,d,J=16.0Hz), 4.56(lH,brs), 4.7 
5(lH,d,J=16.0Hz), 6.34-6.37(2H,m), 6.46-6.49 
(lH,m), 6.91(lH,ddd,J=1.2Hz,2.2Hz,8.0Hz), 7.0 
0-7.08(2H,m), 7.15(lH,t,J=8.4Hz), 7.24(lH,t,J= 
8.0Hz), 8.07(lH,s). 

[0099] 

mmm i\ 

(fcft*7i a>tt£) 

7K*fb^-h'J^ A(»tt* 60%, 13mg)^T-h^t 
KP77>(3ml)lcBai*1±fc 0 

N-[3-(3-^PP7xy+vpx~;L/]-2->^^U-8-t2 
-**V-2-(l-tf'<9S?=;U)xy;U]-5 f 6 f 7,8-T'h 
7tKPbf l JK[2,3-d]t 0, J5i;>-5-7S>(145mg) 
(DT-h^t Kn^5>»J*(5ml)*S2BT?lPiL. 40 

5MM*Lfc. 

2-^PP-N,N-v^^JU7-tzh7SK(0.04ml)^M 



5/*ATflH*Lfc. 



[0098] 

Working Example 70 
(Production of compound 70 ) 

t-butyl 4- [ (5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl 
-6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) 
acetyl ] - 1 -piperazine carboxylate it dripped 4 Nhydrochloric 
acid (ethylacetate solution , 10ml ) to (0.31 g ), 40 
minutesagitated with room temperature . 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

Furthermore twice it extracted water layer with ethylacetate , 
gathered organic layer and washed with saturated saline , 
dried with magnesium sulfate . 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 -oxo -2- (1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido itacquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 70 ) (0.2 1 g ) as amorphous . 

<sup>l</sup>H-nrnr (CDCKsub>3</sub>, 200MHz );de 
1 .92 - 2.22 (2 H, m ) f 2.45 (3 H, s ), 2.88 (2 H, t, J=4.8Hz ), 
2.95 (2 H, t, J=4.4Hz ), 3.30 - 3.40(1 H, m ), 3.50 - 3.69 (5 H, 
m), 4.14(1 H,brs), 4.18(1 H, d, J=l 6.0Hz ), 4.56 (1 H, 
brs ), 4.75 (1 H, d, J==l 6.0Hz ), 6.34 - 6.37(2 H, m ), 6.46 - 
6.49 (1 H, m), 6.91 (1 H, ddd, J=1.2Hz , 2.2Hz , 8.0Hz), 7.00 
- 7.08 (2 H, m ), 7.15 (1 H, t, J-8.4Hz ), 7.24 (1 H, t, 
J=8.0Hz), 8.07(1 H,s). 

[0099] 

Working Example 7 1 
(Production of compound 71 ) 

sodium hydride (oily , 60%, 13mg ) suspension was done in 
tetrahydrofuran (3 ml ). 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 -oxo 
-2- (1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it 
added tetrahydrofuran solution (5 ml ) of [2 and 3 -d ] 
pyrimidine -5-amine (145 mg ) with room temperature , 40 
minutes agitated. 

2 -chloro -N, N- dimethylacetamide it added (0.04 ml ) with 
room temperature and 2 hours agitated. 

Including sodium iodide of catalyst amount , 4 hours it 
agitated with room temperature . 

It concentrated, thrice it extracted with ethylacetate including 
thewater. 

You gathered organic layer , washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
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tti*;U:X*y-;u=iO:l)|-ttLfco 
;l^L.2-[4-((5-(3-(3-^7PP^x/^v)7-Uy) 
-2->^;U-6,7-vtKPt°'JKt2,3-d]t°USv>-8(5 
H)->f;U)7-fe^;i/)-l-tf^5S/— JUl-N.N-S?^^ 
^7-feK75K(ft£1ftl 71)(88mg)£7^U?7X 

^-NMRCCDCb^OOMHz) <5 1.90-2.26(2H,m), 
2.44(3H,s), 2.56(2H,t,J=4.8Hz), 2.64(2H,t,J=4.8 
Hz), 2.96(3H,s), 3.06(3H,s), 3.23(2H,s), 3.32- 
3.41(lH,m), 3.57-3.74(5H,m), 4.12(lH,brs), 4. 
19(lH,d,J=16.2Hz), 4.55(lH,brs), 4.74(1 H,d,J= 
16.2Hz), 6.33-6.37(2H,m), 6.47(1 H,dd,J=1.4Hz, 
7.4Hz), 6.90(lH,ddd,J=1.0Hz,2.2Hz,8.4Hz), 7.0 
0-7.07(4H,m), 7.15(lH,t,J=8.6Hz), 7.24(1 H,t,J= 
8.4Hz), 8.07(lH,s). 

[0100] 

mmm 12 



£ty 72 ©Sat) 



(ft 

vtKPt°'JK[2,3-d]t°USv>-8(5HW;U]^ 
(0.15g).N,N-v^;U^P/^>-l,3-v7^>(54 
mg), l-tKP^rV^>Vh , J7V r -;U-7KSl%l(8 
lmg)© N,N.5/^;U*;i/A75K(5ml)SS5ftlC % 
1 -X^;U-3-(3- v>^U75/^P f ju)*;utK v 
-f SK*K*(0.iOg)tlP*, M;ST* 12 B#p B 1}fi# 

SSL. *tB»x^uSJniLT»*Lfco 



Lfco 

v'j*y;K7Pvh^^-(ig»tt. Stigx^ 
iu)lcf*Lfco 

SffiL* »*S^**>-l»xT;u^6lll6a 

LT 2-[5-(3-(3-^PP7xy^rv)7-'J/)-2->5 1 
;U-6,7-vtKPt 0, JK[2,3-d]t°U^v>-8(5H)--r 
;U].N-[3-(v>^;U75y)^Pt 0 ;U]7-bh75K 
(lb£^ 72)(0.09g)S*ifetSfitLr»fco 

mp. 162-1 63 deg C 



ethylacetate xthanol =10:1 ). 

It concentrated, 2 - [4 - (5 - (3 - (3 -chlorophenoxy ) anilino ) - 
2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ) acetyl ) - 1 - piperazinyl ] -N, N- dimethylacetamide it 
acquired (compound 71 ) (88 mg ) as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.90 - 2.26 (2 H, m ), 2.44 (3 H, s ), 2.56 (2 H, t, J=4.8Hz ), 
2.64 (2 H, t, J=4.8Hz ), 2.96 (3 H, s ), 3.06(3 H, s ), 3.23 (2 H, 
s ), 3.32 - 3.41 (1 H, m ), 3.57 - 3.74 (5 H, m ), 4.12 (1 H, 
brs ), 4.19 (1 H, d, J=16.2Hz ), 4.55(1 H, brs ), 4.74 (1 H, d, 
J=16.2Hz ), 6.33 - 6.37 (2 H, m ), 6.47 (1 H, dd, J=1.4Hz , 
7.4Hz ), 6.90 (1 H, ddd, J=l .0Hz , 2.2Hz , 8.4Hz ), 7.00 - 7.07 
(4 H, m ), 7.15(1 H, t, J=8.6Hz ), 7.24 (1 H, t, J=8.4Hz ), 8.07 

0 H,s). 

[0100] 

Working Example 72 

(Production of compound 72 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (0.15 g ), N, N- dimethylpropane -1, 3- diamine (54 mg ), 

1 -hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (5 ml ) solution of the(81 mg ), 12 hours 
it agitated with room temperature 1 -ethyl -3- including (3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (0.10 g ). 

It concentrated, separating it did including water and 
ethylacetate . 

twice it extracted water layer with ethylacetate , gathered 
organic layer and washed with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, recrystallization did residue from hexane 
-ethylacetate and 2 - [5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ]-N- it acquired [3 - (dimethylamino ) propyl ] 
acetamide (compound 72 ) (0.09 g ) as colorless crystal . 

mp.l62-163degC 





C27H33N602CI 


<hLT 










elemental analysis values 


C27H33N602C1 


With doing 










Calcd. 


C, 63. 71 ; 


H, 


6. 53; 


N, 


16. 5 


1. 
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Calcd. 


C63.71; 




6.53 ; 


N, 


16.5 


1. 


Found 




C, 63. 49 




H, 


6. 53 


N, 


16. 4 


7. 


Found 




C,63.49 




H, 


6. 53 


N, 


16.4 


7. 



l H-NMR(CDCl 3 ,300MHz)(S 1.59-1. 67(2H,m), 
1 .96-2.06(1 H,m), 2.04(6H,s), 2.13-2. 19(lH,m), 
2.31(2H,t,J=6.3H), 2.47(3H,s), 3.28-3.44(3H, 
m), 3.53-3.62(lH,m), 3.95(1 H,d,J=7.2Hz), 4.18 
(lH,d,J=16.2Hz), 4.36(lH,d,J=16.2Hz), 4.55(1 
H,brs), 6.34-6.40(2H,m), 6.44-6.47(1 H,m), 6.9 
l(lH,dd,J=1.2Hz,8.1Hz), 7.01(lH,t,J=2.1Hz), 7. 
05-7.08(lH,m), 7.16(lH,t,J=7.8Hz), 7.24(lH,t,J 
=8.1Hz), 7.52(lH,brs), 8.12(lH,s). 

[0101] 

mmm 73 

(it£%) 73 <DM&.) 

v t KP bf 'J K[2,3-d]tf U 525>-8(5H)--f 
(0.15g),N 1 -^>v>l/-N 2 ,N 2 -v^;UX^>-l,2- 
S?75i/(94mg), l-tKn+V^^/hUT^-^ 
-7Kfl*(81mg)(D N,N-S?/*;U*;UA75K(5 
ml)»*|C, l-X^;U-3-(3-5/^;U75/^Ptf 
^)*;u*S>-f5K*BI*(0.10g)tlll5L. M"C 
12 RIHUM*Lfco 

SttU *SlP5Lrftllx^u-e2ia«imLfco 

;If^L.N-^>v;b-2-[5-(3-(3-^PP7x/4Fv) 
7-ijy)-2->^;U-6,7-vtKPt 0| JK[2,3-d]t 0| JS 
V>-8(5H)--r;U]-N-[2-(v^^;U7 7 ^> f )X5 1 ^] 
7-feh75K(fl;** 73)(120mg)£;fi«!fej<!:LT 

1 H-NMR(CDCl 3 ,200MHz)<5l.98-2.16(2H,m) ) 
2.23(3H,s), 2.26(3H,s), 2.40-3. 32(2H,m), 2.46 
(1.5H,s), 2.49(1 .5H,s), 3.32-3.74(4H,m), 4.07- 
4.27(2H,m), 4.57-4.84(4H,m), 6.34-6.37(2H,m), 
6.47(lH,d,J=8.4Hz), 6.91(lH,ddd,J=1.0Hz,2.2 
Hz,8.0Hz), 7.00-7.45(9H,m), 8.06(0.5H,s), 8.09 
(0.5H,s). 

[0102] 

mmm 74 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1 .59 - 1 .67 (2 H, m ), 1 .96 - 2.06 (1 H, m ), 2.04 (6 H, s ), 
2.13 - 2.19 (1 H, m ),2.31 (2 H, t, J=6.3H ), 2.47 (3 H, s ), 
3.28 - 3.44 (3 H, m ), 3.53 - 3.62 (1 H, m ), 3.95 (1 H, d, 
J=7.2Hz ), 4.18 (1 H, d, J=16.2Hz ),4.36 (1 H,d, J=16.2Hz ), 
4.55 (1 H, brs ), 6.34 - 6.40 (2 H, m ), 6.44 - 6.47 (1 H, m ), 
6,91 (1 H, dd, J=1.2Hz, 8.1Hz ), 7.01 (1 H, t, J=2.1Hz ),7.05 
- 7.08 (1 H, m ), 7.16 (1 H, t, J-7.8Hz ), 7.24 (1 H, t, 
J=8.1Hz ), 7.52 (1 H, brs ) 8.12 (1 H, s ). 

[0101] 

Working Example 73 

(Production of compound 73 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) ~yl ] acetic 
acid (0.15 g ), N<sup>K/sup>-benzyl -N<sup>2</sup>, 
N<sup>2</sup>-dimethyl ethane -1,2- diamine (94 mg ), 1 
-hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (5 ml ) solution of the(8 1 mg ), 1 2 hours 
it agitated with room temperature 1 -ethyl -3- including (3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (0.10 g ). 

It concentrated, twice it extracted with ethylacetate including 
thewater. 

Gathering organic layer , you washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, N- benzyl -2- [5 - (3 - (3 -chlorophenoxy ) 
anilino ) - 2 -methy l -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ] -N- it acquired [2 - 
(dimethylamino ) ethyl ] acetamide (compound 73 ) (120 mg ) 
as oil . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.98 - 2.16 (2 H, m ), 2.23 (3 H, s ), 2.26 (3 H, s ), 2.40 - 3.32 
(2 H, m ), 2.46(1 .5 H, s ), 2.49 (1 .5 H, s ), 3.32 - 3.74 (4 H, 
m ), 4.07 - 4.27 (2 H, m ), 4.57 - 4.84 (4 H, m ), 6.34 -6.37 (2 
H, m ), 6.47 (1 H, d, J=8.4Hz ), 6.91 (1 H, ddd, J=1.0Hz , 
2.2Hz , 8.0Hz ), 7.00 - 7.45 (9 H, m ), 8.06 (0.5 H, s ), 8.09 
(0.5 H, s ). 

[0102] 

Working Example; 74 
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N-[3-(3-^DP7i^y)7i-Jl/]-2->f;i/-8-[2 
-:f*7-2<l-fc°^5$'=-JI/)X^|,]-5,6,7 ) 8-xh 
7tKae'JK[2,3-d]e'JSi5>-5-75>=^K« 
(0.13g)(De , Jv>;f;'$(5ml)lC0 deg CT'T-tf 1 
;U^P'JK(0.04ml)£;TSTU0 deg C T' 1 B#RSi 

;^l§UN-[8-(2-(4-74z^U-l-fc 0 ^7V^U)-2- 
^-+VX^^)-2-^;U-5 ) 6,7 ) 8-i 1 h7tKot° l J 
K[2,3-d]fc°'JSv>-5-'OU]-N-[3-(3-'?nn:7xy' 
+V)^x-;U]75>(1b^^l 74)(0.10g)£7^l' 

'H-NMR(CDCl 3) 200MHz) (5 1.95-2.22(2H,m), 
2.15(3H,s), 2.44(3H,s), 3.32-3.43(lH,m), 3.46- 
3.80(9H,m), 4.07(1 H,d,J=7.2Hz), 4.22(lH,d,J=l 
6.0Hz), 4.55(lH,brs), 4.75(lH,d,J=16.0Hz), 6.3 
5-6.38(2H,m), 6.45-6.49(1 H,m), 6.91(lH,ddd,J= 
1.2Hz,2.6Hz,8.4Hz), 7.00-7.08(2H,m), 7.15(1H, 
t,J=8.4Hz), 7.24(1 H,t,J=8.4Hz), 8.09(lH,s). 

[0103] 

mmm is 

(itS® 75 <Dm&) 

[5-(3-(3-^PP^xy+v)7-'jy)-2->7;U-6,7- 

^tKQeuK[2>d]t°'J5v>-8(SHK;u]ll;ig 

(0.15g). \-[{2E)-t,--73l-)\,-Ju/^-2-3L-)\,]\£K 
7V>(0.11g), l-tKP+V"<>V r h l J7V r — )l- 
7KfD^(81mg)<7) N.N-v^UTfcyi/ATSRSm 
OiB^ir, i-i^u-3-(3-v^;u7£y:7ptf;u) 
*;u^v-r5K^^(o.io g )^ip^> 1st 12 



v'j*y;i,^PvK^^-(^Stt. it&x^ 
;i/)ic#Lfc„ 

;l^L,N-[3-(3-^PP7x/^v)7ix;u]-2-</ 

: ? L ;L-8-[2-^-+V-2-(4-((E)-3-7xX^-2-^ , P/< 
P fc° 'J K[2,3-d] t° 'J 5^>-5-75>0b 75)(0. 1 



2003-11-11 

(Production of compound 74 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 -oxo 
-2- (1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
in pyridine solution (5 ml ) of[2 and 3 -d ] pyrimidine 
-5-amine trihydrochloride (0.13 g ) it dripped acetyl chloride 
(0.04 ml ) with 0 deg C, 1 hour agitatedwith 0 deg C. 

Including ethylacetate , with water one time you washed with 
the twice , saturated saline , dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
basic , ethylacetate ethylacetate :ethanol =10:1 ). 

It concentrated, N- [8 - (2 - (4 -acetyl -1- piperazinyl ) - 2 
-oxo ethyl ) - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5~yl ] -N- it acquired [3 - (3 -chlorophenoxy ) 
phenyl ] amine (compound 74 ) (0.10 g ) as amorphous . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.95 - 2.22 (2 H, m ), 2.15 (3 H, s ), 2.44 (3 H, s ), 3.32 - 3.43 
(1 H, m ), 3.46 -3.80 (9 H, m ), 4.07 (1 H, d, J=7.2Hz ), 4.22 
(1 H, d, J=16.0Hz ), 4.55 (1 H, brs ), 4.75 (1 H, d, J=16.0Hz ), 
6.35 - 6.38 (2 H, m ), 6.45 -6.49 (1 H, m ), 6.91 (1 H, ddd, 
J=l .2Hz , 2.6Hz , 8.4Hz ), 7.00 - 7.08 (2 H, m ), 7. 1 5 (1 H, t, 
J=8.4Hz ), 7.24 (1 H, t, J=8.4Hz ), 8.09 (1 H, s ). 

[0103] 

Working Example 75 

(Production of compound 75 ) 

[5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (0.15 g ), 1 - [ (2 E ) - 3 -phenyl professional per 2- enyl ] 
piperazine (0.1 1 g ), 1 -hydroxybenzotriazole azole 
monohydrate to N, N- dimethylformamide (5 ml ) solution of 
(81 mg ), 12 hours it agitated with room temperature 1 -ethyl 
-3- including the(3 -dimethylaminopropyl jp 1 1 ) carbodiimide 
acetate (0.10 g). 

It concentrated, thrice it extracted with ethylacetate including 
thewater. 

Gathering organic layer , you washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 -oxo -2- (4 - (E ) - 3 -phenyl -2- propenyl ) - 1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
itacquired [2 and 3 -d ] pyrimidine -5-amine (compound 75 ) 
(0.11 g) as amorphous. 
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'H-NMRCCDCh^OOMHz) 6 1 .96-2.06(lH,m), 
2.12-2.20(lH,m), 2.44(3H,s), 2.48-2.59(4H,m), 
3.20(2H,d,J=6.6Hz), 3.32-3.39(lH,m), 3.54-3. 
72(5H,m), 4.10(lH,d,J=7.2Hz), 4.18(lH,d,J=15. 
9Hz), 4.55(lH,brs), 4.75(lH,d,J=15.9Hz), 6.26 
(lH,dt,J d =15.6Hz,J t =6.6Hz), 6.35-6.37(2H,m), 
6.45-6.48(lH,m), 6.55(lH,d,J=15.6Hz), 6.93-6. 
99(1 H,m), 7.01-7.06(2H,m), 7.15(lH,t,J=8.4H 
z), 7.24(lH,t,J=8.1Hz), 7.25-7.40(5H,m), 8.07 
(1H,S). 

[0104] 



^tt 76 CDSit) 



at 

N-[3-(3-{7PP7i/+vpi-Jl/]-2^fJI/-8-[2 
-**V-2-(l-e^v-;U)X^U]-5^7,8>fh 
^tKPt°»JK[2,3-d]t°'J5v>-5-75>=^Km 
(0.25g)(D7 1 h^tKP^^>^^(5ml)ICh l JX^ 
;U75>(030ml)£Jjn;L.O deg C *0£>7JU 
7t-^;U^piJK(0.04ml)SaSTL,l B$|HI«ttL 

*£*n*. Bf»x^;ut? 3 HttttlLfco 

S/'JAy^^^A^p^h^^— (ft»x^;u: 
x^y-;u=i0:l)lc#Lfc o 

;l^L,5i^^x^jUANbS^ H B B LT N-[3- 
(3-<7PP^xy+v)7xx;U]-2-y^;U-8-[2-(4- 
(^;UX;U/1xX;u>i.e^i?x;u).2-7t-+VX 
^iU]-5 f 6 f 7 > 8--Th7tKPtf , JK[23-d]tf , JSS?>- 
5-75>«b^«B 76)(0.1 lg^&fe^S^L-Oi 

fee 

mp. 131-133 deg C 



<sup>l</sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.96 - 2.06 (1 H, m ), 2.12 - 2.20 (1 H, m ), 2.44 (3 H, s ), 
2.48 - 2.59 (4 H, m ),3.20 (2 H, d, J=6.6Hz ), 3.32 - 3.39 (1 H, 
m ), 3.54 - 3.72 (5 H, m ), 4.10 (1 H, d, J=7.2Hz ), 4.18 (1 H, 
d, J=l 5.9Hz ), 4.55 (1 H, brs ),4.75 (1 H, d, J=15.9Hz ), 6.26 
(1 H, dt, J<sub>d</sub>=15.6Hz , J<sub>t</sub>=6.6Hz ), 
6.35 - 6.37 (2 H, m ), 6.45 - 6.48 (1 H, m ), 6.55 (1 H, d, 
J=15.6Hz ), 6.93 - 6.99(1 H, m ), 7.01 - 7.06 (2 H, m ), 7.15 
(1 H, t, J=8.4Hz ), 7.24 (1 H, t, J=8.1Hz ) 7.25 - 7.40 (5 H, 
m), 8.07(1 H,s). 

[0104] 

Working Example 76 
(Production of compound 76 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 -oxo 
-2- (1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it 
dripped methane sulfonyl chloride (0.04 ml ) to 
tetrahydrofuran solulion (5 ml ) of [2 and 3 -d ] pyrimidine 
-5 -amine trihydrochloride (0.25 g ) with 0 deg C including 
triethylamine (0.30 ml ), 1 hour agitated. 

Including water, thrice it extracted with ethylacetate . 

Gathering organic layer , you washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirilcagerukaramukuromatogurafii ] 
(ethylacetate :ethanol =10:1 ). 

It concentrated, recrystallization did residue from ethylacetate 
and N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - 
(4 - (methyl sulfonyl ) - 1 -piperazinyl ) - 2 -oxo ethyl ] - 5, 6, 
7 and 8 -tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 76 ) (0.1 1 g )as colorless crystal . 

mp,131-133degC 





C27H31N6S04CI 


■O. 25H20<tLT 




elemental analysis values 


C27H31N6S04C1 


* 0.25 H20 doing 




Calcd. 


C, 56. 34; 


H, 


5. 52; 


N. 


14 


. 60. 


Calcd. 


C56.34; 


H, 


5.52 ; 


N, 


14 


.60. 


Found 




C. 56. 28 




H, 


5. 46 




N, 


14 


. 38. 


Found 




Q56.28 




H, 


5. 46 




N, 


14 


.38. 



'H-NMRXCDCh^OOMHz) 6 1.90-2.26(2H,m), 
2.44(3H,s), 2.82(3H,s), 3.16-3.46(5H,m), 3.54- 
3.86(5H,m), 4.03(1 H,d,J=7.6Hz), 4.23(lH,d,J=l 



<sup>l</sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.90 - 2.26 (2 H, m ), 2.44 (3 H, s ), 2.82 (3 H, s ), 3.16 - 3.46 
(5 H, m ), 3.54 -3.86 (5 H, m ), 4.03 (1 H, d, J=7.6Hz ), 4.23 
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6.0Hz), 4.55(lH,brs), 4.73(1 H,d, J- 16.0Hz), 63 
5-6.39(2H,m), 6.45-6.49(1 H,m), 6.91(1 H,ddd,J= 
1.2Hz,2.2Hz,8.0Hz), 7.00-7.08(2H,m), 7.16(1H, 
t,J=8.4Hz), 7.24(lH,t,J=8.0Hz), 8.09(lH,s). 

[0105] 

mmm n 

N-[3K3^nP^xy^vpxz:^]-2->T;U-8-[2 
-^+V-2-(l-t°^v^>fU)x^;i,]-5,6,7,8-T-h 
^tKPt°'jK[2,3.d]t°«J£v>-5.7S> = ^^ 
(0.20g)i:KK^ , J r t7A(0.19g)CD N,N-v^U* 
^^TSh^ml^i^lci-^aPT-tr^^ePU 
v>(54mg)£Anx.,MST* 2 ftM 30 #Jf#L 



v'j*y;u*^A<7P^hy^-<-(Jg*14. it 
Kx^^:X^y-^=l0:l)IC^Lfco 

;l$SL,N-[3-(3-^pp^xy+v)7x-;u]-2-y 

^;U-8-[2-^-^r V-2-(4-(2-^^r 7-2-( 1 -t° □ l J 
VU)X^;U)-l-t a ^i/-;U)XT;U]-5,6,7,8-Th 
^tKPeUK[2,3-d]t°'JSv>-5-T^>0t^^ 7 
7)(0.15g)£T^U?TX<hLTl#fco 

'H-NM^CDCb^OOMHz) 5 1.83-2.05(5H,m), 
2.10-2.28(lH,m), 2.45(3H,s), 2.54-2.72(4H,m), 
3.18(2H,s), 3.30-3.52(5H,m), 3.54-3. 74(5H, 
m), 4.12(lH,d,J=7.0Hz), 4.18(lH,d,J=16.0Hz), 
4.54(lH,brs), 4.76(1 H,d,J=l 6.0Hz), 6.34-6.37(2 
H,m), 6.45-6.49(1 H,m), 6.91(lH,ddd,J=1.2Hz,2. 
2Hz,8.2Hz), 7.00-7.07(2H,m), 7.15(lH,t,J=8.4H 
z), 7.24(1 H,t,J=8.0Hz), 8.07(lH,s). 

[0106] 

mmm 78 

(it£®} 78 <DM£) 

N.[3-(3-^PP7x;+y)7i-;i/]-2-^fJ^8-[2 

-**V-2-{\-\~^V-)\,)JLT)\,]-5Al$-^ 
7tKPt o, JK[2,3-d]t 0| JSv>-5-T^>H^^ 
(0.20g)<bi^^UOA(0.19g)CO N,N-v>^>U7fx 
;UA7SK(5ml)^^IZ 2-^PPT-trh7SK(34m 
g)£*P;L. Mffi-e 1 B#Pp1 30 #«#Lfco 
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(1 H, d, J=l 6.0Hz ), 4.55 (1 H, brs ), 4.73 (1 H, d, J=16.0Hz ), 
6.35 - 6.39 (2 H, m ), 6.45 -6.49 (1 H, m ), 6.91 (1 H, ddd, 
J-l .2Hz , 2.2Hz , 8.0Hz ), 7.00 - 7.08 (2 H, m ), 7.16 (1 H, t, 
J=8.4Hz ), 7.24 (1 H, t, J=8.0Hz ), 8.09 (1 H, s ). 

[0105] 

Working Example 77 
(Production of compound 77 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 -oxo 
-2- (1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
[2 and 3 -d ] pyrimidine -5-amine trihydrochloride (0.20 g ) 
within N, N- dimethylformamide (5 ml ) solution of 
potassium carbonate (0.19 g ) equivalent of 2 hours 30 
itagitated with room temperature 1 - including (chloroacetyl ) 
pyrrolidine (54 mg ). 

Including sodium iodide of catalyst amount , 1 2 hours it 
agitated with room temperature . 

It concentrated, with water one time it washed with twice , 
saturated saline including ethylacetate , dried with magnesium 
sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate rethanol =10:1 ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 -oxo -2- (4 - (2 -oxo -2- (1 -pyrrolidinyl ) 
ethyl ) - 1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro 
pyrido itacquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 77 ) (0. 1 5 g ) as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1 .83 - 2.05 (5 H, m ), 2.10 - 2.28 (1 H, m ), 2.45 (3 H, s ), 
2.54 - 2.72 (4 H, m ),3.1 8 (2 H, s ), 3.30 - 3.52 (5 H, m ), 3.54 
- 3.74 (5 H, m ), 4.12 (1 H, d, J=7.0Hz ), 4.18 (1 H, d, 
J=16.0Hz ), 4.54 (1 H, brs ),4.76 (1 H, d, J=16.0Hz ), 6.34 - 
6.37 (2 H, m ), 6.45 - 6.49 (1 H, m ), 6.91 (1 H, ddd, 
J=1.2Hz , 2.2Hz , 8.2Hz ), 7.00 - 7.07 (2 H, m ), 7.15(1 H, t, 
J=8.4Hz ), 7.24 (1 H, t, J=8.0Hz ), 8.07 (1 H, s ). 

[0106] 

Working Example 78 
(Production of compound 78 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 -oxo 
-2- (1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
[2 and 3 -d ] pyrimidine -5-amine trihydrochloride (0.20 g ) 
within N, N- dimethylformamide (5 ml ) solution of 
potassium carbonate (0.19 g ) equivalent of 1 hour 30 
itagitated with room temperature 2 -chloro acetamide 
including (34 mg ). 

Including sodium iodide of catalyst amount , 1 2 hours it 
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nna*Lfc. 

60 deg c v 8 m mmnLtzo 



Ml^JUrX^y— ;t=10:l)ICf*Lfc. 

;l$tL,2-[4-((5-(3-(3--j7PP^iy4rV)7-'jy) 
;U-6,7-v t KP bf 'J K[2,3-d] tf 'J 5 v>-8(5 
H)-^;u)7^;U)-i-L°^v-;u]7-tzh75K 
(<b£*&l 7S)(0.12g)%T : E)l>77XtLX%tzo 

'H-NMR(CDCl 3 ,300MHz)<5 1.94-2.08(lH,m), 
2.12-2.24(lH,m), 2.44(3H,s), 2.50-2.68(4H,m), 

3.08(2H,s), 3.32-3.40(lH,m), 3.58-3.70(5H, 
m), 4.10(lH,d,J=7.5Hz), 4.19(lH,d,J=15.9Hz), 
4.56(lH,brs), 4.75(lH,d,J=15.9Hz), 5.54(1 H,br 
s), 6.35-6.37(2H,m), 6.45-6.49(1 H,m), 6.89-6.9 
3(2H,m), 7.01(1 H,t,J=1.8Hz), 7.04-7.07(1 H,m), 

7.15(lH,t,J=8.4Hz), 7.24(lH,t,J=8.1Hz), 8.08 
(lH,s). 

[0107] 

mmm 79 

(its® 79 0§¥jg) 

N-t3-(3-^PP7x/^rv)7x-;U]-2->T;U-8-[2 
-**7-2-(l-e^7V-;U)X^;U]-5,6,7,8-xh 
7tKntf'JK[2,3-d]lf'J55/>-5-T5> = *il* 
(0.20g)£ftHa'J^A(0.19g)<D N,N-v^;U7t-N 
;UA75K(5ml);"§;^lC 4-('j7PP7-te5^l/) : E;l> 
* 'J >(59mg)<t3 ^iti-Wt A(49mg)£flD * % 
M;£T* 12 B*|fflflM*Lfc. 

7jCT? 1 |El,m\ «Ett-7?*S/->AT?tt*Lfc. 



Kx^ J /U:X^y-;u=lO:l)lC^Lfc 0 

aiiUN-[3-(3-$nn:7xy**>pxx.;i,]-2-/ 

^7U-8-[2-(4-(2-(4-^U*'J-;U)-2-**7X^ 
;U)-l-e^7VX,;U).2-^-+VX^^]-5 > 6,7,8-T- 
h^tKPeUK[2,3-d]e i J5v>-5-7S>(^^!fel 
79)(0. l4g)%T : E)l'Z>T*kLXmtzo 

i H-NMR(CDCl 3 ,300MHz)5l.96-2.00(lH ) m), 
2.13-2.19(lH,m), 2.44(3 H,s), 2.50-2.68(4H,m), 
3.24(2H,s), 3.33-3.39(lH,m), 3.52-3.78(13H, 
m), 4.08-4.20(1 H,m), 4.19(lH,d,J=15.9Hz), 4.5 
6(lH,brs), 4.74(lH,d,J=l 5.9Hz), 6.32-6.40(2H, 
m), 6.47(1 H,d,J=9.0Hz), 6.89-6.93(1 H,m), 7.01 
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agitated with room temperature . 
8 -hour it agitated with 60 deg C. 

It concentrated, with v/ater one time it washed with thrice , 
saturated saline including ethylacetate , dried with magnesium 
sulfate . 

It attached on [shirikagerukaramukuromatogurafli ] (basic , 
ethylacetate :ethanol ==10:1 ). 

It concentrated, 2 - it acquired [4 - (5 - (3 - (3 
-chlorophenoxy ) anilino ) - 2 -methyl -6, 7-dihydro pyrido [2 
and 3 -d ] pyrimidine -8 (5 H ) -yl ) acetyl ) -1 - piperazinyl ] 
acetamide (compound 78 ) (0.12 g ) as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.94 - 2.08 (1 H, m ), 2.12 - 2.24 (1 H, m ), 2.44 (3 H, s ), 
2.50 - 2.68 (4 H, m ) 5 3.08 (2 H, s ), 3.32 - 3.40 (1 H, m ), 3.58 

- 3.70 (5 H, m ), 4.10 (1 H, d, J=7.5Hz ), 4.19 (1 H, d, 
J=15.9Hz ), 4.56 (1 H, brs ),4.75 (1 H, d, J=15.9Hz ), 5.54 (1 

H, brs ), 6.35 - 6.37 (2 H, m ), 6.45 - 6.49 (1 H, m ), 6.89 - 
6.93 (2 H, m ), 7.01(1 H, t, J=1.8Hz ), 7.04 - 7.07 (1 H, m ), 
7.15 (1 H, t, J=8.4Hz ), 7.24 (1 H, t, J=8.1Hz ) 8.08 (1 H, s ). 

[0107] 

Working Example 79 
(Production of compound 79 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 -oxo 
-2- (1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
[2 and 3 -d ] pyrimidine -5 -amine trihydrochloride (0.20 g ) 
within N, N- dimethylformamide (5 ml ) solution of 
potassium carbonate (0.19 g ) 12 hours it agitated with the 
room temperature 4 - (chloroacetyl ) morpholine (59 mg ) 
with including sodium iodide (49 mg ). 

It concentrated, with water one time it washed with twice , 
saturated saline including ethylacetate , dried with magnesium 
sulfate . 

It attached on [shirikagerukaramukuromatogurafli ] (basic , 
ethylacetate :ethanol =10:1 ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 - (4 - (2 - (4 -morpholinyl ) - 2 -oxo ethyl ) - 1 
-piperazinyl ) - 2 -oxo ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
itacquired [2 and 3 -d ] pyrimidine -5-amine (compound 79 ) 
(0. 1 4 g ) as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 

I. 96 - 2.00 (1 H, m ), 2.13 - 2.19 (1 H, m ), 2.44 (3 H, s ), 
2.50 - 2.68 (4 H, m ),3.24 (2 H, s ), 3.33 - 3.39 (1 H, m ), 3.52 

- 3.78 (13 H, m ), 4.08 - 4.20 (1 H, m ), 4.19 (1 H, d, 
J=15.9Hz ), 4.56( 1 H, brs ), 4.74 (1 H, d, J=15.9Hz ), 6.32 - 
6.40 (2 H, m ), 6.47 (1 H, d, J=9.0Hz ), 6.89 - 6.93 (1 H, m ), 
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-7.06(2H,m), 7.15(lH,t,J=8.7Hz), 7.24(lH,t,J= 
8.4Hz), 8.07(lH,s). 

[0108] 

mmm so 

(it£fy 80 ©Sit) 

$PP(^U^*)**>(53mg)£«iiaU^A 
(0.19g)(DN,N-v/^;U^UA75K(5ml)5t?aiC 
N-[3-(3-^PP^xy+vpx-;U]-2->^;U-8-[2 
-7|-+V-2-(l-t 0 ^^v-^)X5 1 ^]-5,6 s 7,8- J fh 
^tKPt 0| JK[2,3.d]t°'J^V>-5-T5> = ^tM 

(0.30g)*inArMSTf i B*fH«ttLfc 0 



3^ft^h^A(75mg)£jn*, MSTf4l*|Hia 
^PP(y^^^)^>(48mg)^*0^, «JTC 1 

6 mmmnuzo 

mm^j^u^s 7kx* 3 la.fifnftttTk-e i 

HSL,N-[3-(3^PP7x/4rv)7i-^]-2^ 

^;u-8-[2-(4-((^;i/^;u7T-;u)^^)-Mf 

^v-^U^-^-^rVX^^l-S^J^-T-h^tKP 
tf' JK[2,3-d]t°U5S/>-5-75>(ft** 80)(0.10 
g)£7^?7X<tLTt#fc 0 

'H-NMRCCDCU^OOMHz) 5 1 .92-2.28(2H,m), 
2.18(3H,s), 2.58(3H,s), 2.61-2.70(4H,m), 3.30- 
3.44(1 H,m), 3.45-3.76(5H,m), 3.92(2H,s), 4.02 
-4.15(lH,m), 4.19(lH,d,J=16.2Hz), 4.56(lH,br 
s), 4.76(lH,d,J=16.2Hz), 6.35-6.37(2H,m), 6.47 
(lH,d,J=9.2Hz), 6.87-6.94(lH,m), 7.00-7.07(2 
H,m), 7.15(lH,t,J=8.4Hz), 7.24(1 H,t,J=8.4Hz), 
8.07(1 H,s). 

[0109] 

(ft** 81 0>S£) 

(53mg)<tj*^U^A(0.23g)(7> N,N-v;*^;U* 
;UA75K(5ml)»«lrN-[3-(3-^nQ7xy+S/) 
7x-JU]-2->^;U-8-[2-^-^rV-2-(l-t°^V- 
;U)X^;U]-5,6,7,8-^h^tKPt 0, JK[2,3-d]t 0| J^ 
v>-5-7S>HmK^(0.20g)ir3Oft^K'J^A 
(49mg)£Jja*_. MST? 2 RIB] 30 #«#Lfco 
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7.01 - 7.06 (2 H, m ),7.15 (1 H, t, J=8.7Hz ), 7.24 (1 H, t, 
J=8.4Hz),8.07(lH,s). 

[0108] 

Working Example 80 

(Production of compound 80 ) 

chloro (methylthio ) methane (53 mg ) with in N, N- 
dimethylformamide (5 ml ) solution of potassium carbonate 
(0.19 g ) 1 hour it agitated with room temperature N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 -oxo -2- (1 
-piperazinyl ) ethyl ] - 5, 6, 7and 8 -tetrahydro pyrido 
including [2 and 3 -d ] pyrimidine -5-amine trihydrochloride 
(0.30 g). 

Including potassium carbonate (0.14 g ), 1 hour it agitated. 

Including sodium iodide (75 mg ), 4 hours it agitated with 
room temperature . 

Including chloro (methylthio ) methane (48 mg ), 16 hours it 
agitated with room temperature . 

Including ethylacetate , with water one time you washed with 
the thrice , saturated saline , dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 - (4 - (methyl sulfanyl ) methyl ) - 1 
-piperazinyl ) -2- oxo ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
itacquired [2 and 3 -d ] pyrimidine -5-amine (compound 80 ) 
(0. 1 0 g ) as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.92 - 2.28 (2 H, m ), 2.18 (3 H, s ), 2.58 (3 H, s ), 2.61 - 2.70 
(4 H 3 m ), 3.30 -3.44 (1 H, m ), 3.45 - 3.76 (5 H, m ), 3.92 (2 
H, s ), 4.02 - 4.15 (1 H, m ), 4.19 (1 H, d, J=16.2Hz ), 4.56 (1 
H, brs ),4.76 (1 H, d, J=16.2Hz ), 6.35 - 6.37 (2 H, m ), 6.47 
(1 H, d, J=9.2Hz ), 6.87 - 6.94 (1 H, m ), 7.00 - 7.07 (2 H, m ), 
7.15(1 H, t, J=8.4Hz ), 7.24 (1 H, t, J=8.4Hz ), 8.07 (1 H, s ). 

[0109] 

Working Example 81 
(Production of compound 8 1 ) 

4 - (chloromethyl ) - 3 and 5 -dimethyl isoxazole (53 mg ) 
with in N, N- dimethylformamide (5 ml ) solution of 
potassium carbonate (0.23 g Equivalent of 2 hours 30 it 
agitated with room temperature N- [3 - (3 -chlorophenoxy ) 
phenyl ] - 2-methyl -8- [2 -oxo -2- (1 -piperazinyl ) ethyl ] - 5, 
6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-amine trihydrochloride (0.20 g ) with including the sodium 
iodide (49 mg ). 
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SJIU ftHx^ufcin^ 7KT-3 Ek t&fQ&ifi 



2§fi§U N-[3-(3-$ P P y)7i-;i/]-8-[2- 
(4-((3,5-v>5 i ;U-4-1'V^-^y , J^)>5 1 ;U)-l- 

xh^tKPe'JK[2,3-d]e'J5^>-5-T5>0b^ 
% 81)(0.13g)*T^U7rXtLT»fc. 

'H-NMR(CDCl 3) 300MHz) 6 1 .94-2.05(1 H,m), 
2.1 0-2.20(1 H,m), 2.26(3H,s), 2.34(3H,s), 2.38- 
2.48(4H,m), 2.44(3H,s), 3.26(2H,s), 3.31-3.38 
(lH,m), 3.50-3.68(5H,m), 4.07(1 H,d,J=6.9Hz), 
4.18(lH,d,J=15.9Hz), 4.55(lH,brs), 4.73(lH,d,J 
=15.9Hz), 6.35-6.37(2H,m), 6.47(1 H,d,J=7.8H 
z), 6.89-6.93(1 H,m), 7.01(lH,t,J=2.4Hz), 7.04- 
7.07(lH,m), 7.15(lH,t,J=8.7Hz), 7.24(1 H,t,J=8. 
4Hz), 8.08(lH,s). 

[0110] 

mmm 82 
(its® 82 <r>mm 

N,N-v^;i/7'-i"J;U75K(0.10g)(th , JX5 1 ;i/ 
7£>(O.35ml)0>X$/— ;K5ml)j§jft |C N-[3-(3- 
^PP7xy^*>Pi— ^U]-2-y^-8-[2-**7- 
2-(l-L°^v-;U)X^U]-5,6,7,8-xH7tKPt: 
l jK[2 > 3-d]t° l J£i?>-5-75>H^^l^(0.30g)$ 
fc*»£ST?3ll#|ffl*#Lfco 

19 B#r B 1i)Plftia3iELfco 



»l6L»3-[4-((5-(3-(3-^PP7iy*5/)T— U/) 
-2-^^ 1 >/lx-6,7-vtKPt° l jK[2,3-d]t° l J£v>-8(5 

^n/<>75K(<t£ttl 82)(0.22g)^7 ; E^3'r 

'H-NMR(CDCl 3 ,300MHz) 61. 94-2.06(1 H,m), 
2.12-2.23(lH,m), 2.44(3H,s), 2.47-2.59(6H,m), 

2.78(2H,t,J=7.8Hz), 2.96(3H,s), 3.03(3H,s), 3. 
3 1-3.38(1 H,m), 3.52-3.70(5H,m), 4.12(lH,d,J= 
7.2Hz), 4.18(lH,d,J=16.5Hz), 4.52-4.60(1 H,m), 

4.75(1 H,d,J=l 6.5Hz), 6.34-6.37(2H,m), 6.45- 
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It concentrated, with water one time it washed with thrice , 
saturated saline including ethylacetate , dried with magnesium 
sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 8 - [2 - 
(4 - (3 and 5 -dimethyl -4- isooxazolyl ) methyl ) - 1 
-piperazinyl ) -2- oxo ethyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 81 ) (0.13 g ) as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.94 - 2.05 (1 H, m ), 2.10 - 2.20 (1 H, m ), 2.26 (3 H, s ), 
2.34 (3 H, s ), 2.38 -2.48 (4 H, m ), 2.44 (3 H, s ), 3.26 (2 H, 
s ), 3.31 - 3.38 (1 H, m ), 3.50 - 3.68 (5 H, m ), 4.07 (1 H, d, 
J=6.9Hz ),4.18 (1 H, d, J=15.9Hz ), 4.55 (1 H, brs ), 4.73 (1 

H, d, J=l 5.9Hz ), 6.35 - 6.37 (2 H, m ), 6.47 (1 H, d, 
J=7.8Hz ), 6.89 - 6.93 (1 H, m ),7.01 (1 H, t, J=2.4Hz ), 7.04 - 
7.07 (1 H, m ), 7.15 (1 H, t, J=8.7Hz ), 7.24 (1 H, t, J=8.4Hz ) 
8.08(1 H,s). 

[0110] 

Working Example 82 
(Production of compound 82 ) 

N, N- dimethyl acrylamide (0. 10 g ) with in ethanol (5 ml ) 
solution of triethylamine (0.35 ml ) 3 hours itagitated with 
room temperature N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 -oxo -2- (1 -piperazinyl ) ethyl ] - 5, 6, 7 and 
8-tetrahydro pyrido including [2 and 3 -d ] pyrimidine 
-5-amine trihydrochloride (0.30 g ). 

19 hour heating and refluxing it did. 

It concentrated, thrice it extracted with ethylacetate including 
thewater. 

You gathered organic layer , washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, 3 - [4 - (5 - (3 - (3 -chlorophenoxy ) anilino ) - 
2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ) acetyl ) - 1 - piperazinyl ] -N, N- dimethylpropane 
amide it acquired (compound 82 ) (0.22 g ) as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 

I. 94 - 2.06 (1 H, m ), 2.12 - 2.23 (1 H, m ), 2.44 (3 H, s ), 
2.47 - 2.59 (6 H, m ),2.78 (2 H, t, J=7.8Hz ), 2.96 (3 H, s ), 
3.03 (3 H, s ), 3.3 1 - 3.38 (1 H, m ), 3.52 - 3.70 (5 H, m ), 
4.12 (1 H, d, J=7.2Hz ),4.18 (1 H, d, J=16.5Hz ), 4.52 - 4.60 
(1 H, m ), 4.75 (1 H, d, J=16.5Hz ), 6.34 - 6.37 (2 H, m ), 6.45 
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6.49(lH,m), 6.89-6.92(1 H,m), 7.01(lH,t,J=2.1H 
z), 7.03-7.06(lH,m), 7.15(lH,t,J=8.7Hz), 7.24 
(lH,t,J=8.1Hz), 8.07(lH,s). 

[0111] 

mmm 83 

(it£ty 83 <Dm&) 

7j? : 7>(D J fh : 7tKP^ : 5>Ji^(1.02M. 22ml)(Z 
0 deg C t 2-[5-(3-(3-^PP7x;+v)7- , J/) 
-2^;U-6,7-vtKPt°UK[2,3-d]t°'J^V>-8(5 

H)--f;u>N-y^;u7-trKT5K(0.90g)^ijp^,2 

0 deg CT?;l^(3.7ml)^Q^..70 deg CTM 
^;U=l:10)lcMLfc o 

liL,N-[3-(3^PP7iy*i/)7z-;i/]-2^ 
f L ;U-8-[2-(>5 1 ;U7^y)X5 L ;U]-5 3 6 ) 7 ) 8-'Th : 7t 
KPeUK[2,3-d]e'J5v>-5-75>(<b^«3 83) 

l H-NMR(CDCl 3 ,200MHz) 5 1 .82-2. 1 8(2H,m), 
2.458(3H,s), 2.463(3H,s), 2.84(2H,t,J=6.2Hz), 
3.32-3.40(lH,m), 3.47-3.74(2H,m), 3.84-3.98(1 
H,m), 4.07-4.1 7(1 H,m), 4.49(lH,brs), 6.34-6.3 
8(2H,m), 6.43-6.47(1 H,m), 6.91(lH,ddd,J=1.2H 
z,2.2Hz,8.0Hz), 6.70-7.08(2H,m), 7.15(lH,t,J= 
8.0Hz), 7.24(lH,t,J=8.0Hz), 8.02(lH,s). 

[0112] 

mmm 84 

(it£W 84 <DM&) 

N-[3-(3-^PP7iy+y)7i-;[/]-2-^JI/-8-[2 
-(/TJUT^^x^j^-s^J^h^tKPe'JK 

A(70mg). j*^'J^A(78mg)<7) N,N-v^;U 
/t^l/ A7^K(5ml)?§;T£f;: 2-^P P-N^-v^^U 
7-bH7^K(0.06ml)^APx., ULimV 12 B$PiS]jf # 

xteu item*, mm^jisv 3 @«ti5Lfco 
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- 6.49 (1 H, m ), 6.89- 6.92 (lH,m), 7.01 (1 H, t, J=2.1Hz ), 
7.03 - 7.06 (1 H, m ), 7.15 (1 H, t, J=8.7Hz ) 7.24 (1 H, t, 
J=8.1 Hz), 8.07(1 H,s). 

[0111] 

Working Example 83 
(Production of compound 83 ) 

In tetrahydrofuran solution (1 .02 M, 22ml ) of borane 2 hours 
heating and refluxing it did with 0 deg C 2 - [5 - (3 - (3 
-chlorophenoxy ) anilino ) - 2 -methyl -6, 7-dihydro pyrido [2 
and 3 -d ] pyrimidine -8 (5 H ) -yl ] ~N- methyl acetamide 
including (0.90 g ). 

With 0 deg C 40 minutes it agitated with 70 deg C including 
concentrated hydrochloric acid (3.7 ml ). 

It neutralized with saturated sodium bicarbonate * water, 
thrice extracted with the ethylacetate . 

You gathered organic layer , washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
basic , hexane :ethylacetate =1:2 ethanol :ethylacetate =1:10 ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 - (methylamino ) ethyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido itacquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 83 ) (0.47 g ) as amorphous . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.82-2.18 (2 H, m ), 2.458 (3 H, s ), 2.463 (3 H, s ), 2.84 (2 
H, t, J=6.2Hz ), 3.32 - 3.40(1 H, m ), 3.47 - 3.74 (2 H, m ), 
3.84-3.98(1 H,m), 4.07-4.17(1 H,m), 4.49(1 H, brs ), 
6.34 -6.38 (2 H, m ), 6.43 - 6.47 (1 H, m ), 6.91 (1 H, ddd, 
J-1.2Hz , 2.2Hz , 8.0Hz ), 6.70 - 7.08 (2 H, m ), 7.15 (1 H, t, 
J=8.0Hz ), 7.24 (1 H, t, J=8.0Hz ),8.02 (1 H, s ). 

[0112] 

Working Example 84 
(Production of compound 84 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - 
(methylamino ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-amine (0.20 g ), the sodium iodide 
(70 mg ), in N, N- dimethylformamide (5 ml ) solution of 
potassium carbonate (78 mg ) 12 hours it agitatedwith room 
temperature 2 -chloro -N, N- dimethylacetamide including 
(0.06 ml ). 

It concentrated, thrice it extracted with ethylacetate including 
thewater. 

You gathered organic layer , washed with saturated saline , 
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»X?;i,:X$r/— ,/u«iO:l)|=ttLfc 0 

Mm L , 2-[(2-(5-(3-(3-<7 n P 7i/+v)7- 'J ^) 
-2-*7;U-6,7-v t KP tf 'J K[2,3-d] t° U 5 v>-8(5 
H)-^l/)X^U)(;*^l,)75/]-N,N-i;>7;U7 
■t»K75K«b^«l 84)(76mg)^7 ; E;^TXi:L 

1 H-NMR(CDCl 3 ,300MHz) 51.80-1 .94( 1 H,m), 
2.08-2. 18(lH,m), 2.42(3H,s), 2.46(3H,s), 2.73 
(2H,t,J=6.0Hz), 2.86(3H,s), 2.97(3H,s), 3.26-3. 
33(3H,m), 3.44-3.53(lH,m), 3.66-3.74(lH,m), 
4.10-4.19(lH,m), 4.44-4.60(2H,m), 6.33-6.38(2 
H,m), 6.47-6.50(1 H,m), 6.89-6.92(2H,m), 7.00 
(lH,t,J=2.1Hz), 7.03-7.06(1 H,m), 7.14(lH,t,J= 
8.1Hz), 7.23(1 H,t,J=8.1 Hz), 8.00(1 H,s). 

[0113] 

mmm 85 

«b*«B 85 0>H&) 

N-[3-(3-'i7PP'7xy^-vpxx;U]-2->5 : ;U-8-[2 
-(yf l ;U75y)X9 l ^]-5,6,7 > 8-T-h7tKntf , JK 
[2 ) 3-d]tf l J5i?>-5-75>(0.20g),3't7'fb7h l J^ 
A(70mg), mK*'J^A(78mg)(D N,N-$/*^U 
7t5^A75K(5ml)»5Sl=l-(^PP7-fe^;U)tfP 
'Ji?>(76mg)£ADjL, Mig-C 12 B#|ffl«#Lfco 

SttU 7K£J)Q*.. RBx^u-c 3 SttfcbLfc. 



v'J*y;u*7A^PTh^v^-(^*14. w 
Kx^^)|c#Lfco 

2eliUN-[3-(3-?PP7x/*i/pxx;i,]-2-.* 
7;U-8-[2-(^7;U(2-^+V-2-(l-t°P'Ji?-;U)X 
7;U)75>')XT i ;U]-5,6,7,8- J fK7tKPt 0| JK[2,3 
-d]t°'J5v>-5-75>«b^^ 85)(152mg)^7 ; E 

I H-NMR(CDCl 3 ,300MHz)<5l.73-1.94(5H,m), 
2.08-2. 19(lH,m), 2.42(3H,s), 2.44(3H,s), 2.64- 
2.77(2H,m), 3.13(lH,d,J=14.7Hz), 3.22(lH,d,J= 
14.7Hz), 3.22-3.48(6H,m), 3.67-3.76(lH,m), 4. 
ll-4.21(lH,m), 4.44-4.52(1 H,m), 4.56-4.64(lH, 
m), 6.32-6.36(lH,m), 6.41(lH,t,J=2.4Hz), 6.50- 
6.52(lH,m), 6.90(lH,dd,J=2.4Hz,8.4Hz), 7.01- 
7.04(2H,m), 7.15(lH,t,J=8.1Hz), 7.23(lH,t,J=8. 
4Hz), 8.00(1 H,s). 

[0114] 
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dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafli ] (basic , 
ethylacetate :ethanol =10:1 ). 

It concentrated, 2 - [ (2 - (5 - (3 - (3 -chlorophenoxy ) anilino ) 
- 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ) ethyl ) (methyl ) amino ] -N, N- dimethylacetamide it 
acquired (compound 84 ) (76 mg ) as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.80 - 1.94 (1 H, m ), 2.08 - 2.18 (1 H, m ), 2.42 (3 H, s ), 
2.46 (3 H, s ), 2.73(2 H, t, J=6.0Hz ), 2.86 (3 H, s ), 2.97 (3 H, 
s ), 3.26 - 3.33 (3 H, rn ), 3.44 - 3.53 (1 H, m ), 3.66 - 3.74 (1 
H, m ),4.10 - 4.19 (1 H, m ), 4.44 - 4.60 (2 H, m ), 6.33 - 6.38 
(2 H, m ), 6.47 - 6.50 (1 H, m ), 6.89 -6.92 (2 H, m ), 7.00 (1 

H, t, J=2.1Hz ), 7.03 - 7.06 (1 H, m ), 7.14 (1 H, t, J=8.1Hz ) 
7.23 (1 H, t, J=8.1Hz ), 8.00 (1 H, s ). 

[0113] 

Working Example 85 
(Production of compound 85 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - 
(methylamino ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-amine (0.20 g ), the sodium iodide 
(70 mg ), in N, N- dimethylformamide (5 ml ) solution of 
potassium carbonate (78 mg ) 12 hours it agitatedwith room 
temperature 1 - including (chloroacetyl ) pyrrolidine (76 mg ). 

It concentrated, thrice it extracted with ethylacetate including 
thewater. 

You gathered organic layer , washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 - (methyl (2 -oxo -2- (1 -pyrrolidinyl ) ethyl ) 
amino ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido itacquired [2 
and 3 -d ] pyrimidine -5-amine (compound 85 ) (152 mg ) as 
amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 

I. 73 - 1.94 (5 H, m ), 2.08 - 2.19 (1 H, m ), 2.42 (3 H, s ), 
2.44 (3 H, s ), 2.64 -2.77 (2 H, m ), 3.13 (1 H, d, J=14.7Hz ), 
3.22 (1 H, d, J=14.7Hz ), 3.22 - 3.48 (6 H, m ), 3.67 - 3.76 (1 
H, m ), 4.1 1 - 4.21(1 H, m ), 4.44 - 4.52 (1 H, m ), 4.56 - 4.64 
(1 H, m ), 6.32 - 6.36 (1 H, m ), 6.41 (1 H, t, J-2.4Hz ), 6.50 
-6.52 (1 H, m ), 6.90 (1 H, dd, J=2.4Hz , 8.4Hz ), 7.01 - 7.04 
(2 H, m ), 7.15 (1 H, t, J=8.1Hz ) 7.23 (1 H, t, J=8.4Hz ), 8.00 
(1 H,s). 

[0114] 
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mmm 86 
at-awi 86 osis) 

>(0.35ml)£>X$/— Jl,(5ml);8j£lCN-[3-(3-£P 
P * vpi-^]-2-^f ^-8-[2-^-^ V-2-( 1 
-t 0 ^7V-^)X^U]-5,6,7,8-xh7fcKnfc 0 'JK 
[2,3-d]t O| J5v>-5-75> = ^K^(0.30g)^iP 
22 B#r B 1»n^S3KLfcc 



vU7^ix737A?Pvhy^r-(i£*i£. R 
&x^;Ufr£>@^X^,kX$/-;U=10:l)ICtt 

;ellL.N-[3-(3-^pn7xy^vpx^;i,]-2-^ 
T;i/-8-[2-^-+V-2-(4-(3-7|-+V-3-(l-t°P'J^X 

^UJ^PlfyUJ-l-tf^^S?— ;U)X^;U]-5,6,7,8-t- 
h i 5th*Pe , JK[2,3-d]tf'J5v>-5-T5>('(b^«3 
86)(0.22g)^T : E;U77Xi:LT»fco 

'H-NMR(CDCl 3 ,200MHz) 6 1.79-2.24(6H,m), 
2.40-2.64(6H,m), 2.44(3H,s), 2.80(2H,t,J=7.0H 
z), 3.28-3.74(10H,m), 4.05(lH,d,J=6.2Hz), 4.1 
9(lH,d,J=16.2Hz), 4.54(lH,brs), 4.73(lH,d,J=l 
6.2Hz), 6.32-6.40(2H,m), 6.44-6.48(1 H,m), 6.9 
0(lH,ddd,J=1.2Hz,2.2Hz,8.4Hz), 7.00-7.08(2H, 
m), 7.15(lH,t,J=8.4Hz), 7.24(1 H,t,J=7.6Hz), 8. 
07(1 H,s). 

[0115] 

87 

(it-B;® 87 <Dm&) 

l-(4-£PP:7$/>f;U)fc°P l Jv>(0.]7g)CD N,N- 

(0.46g). N-[3-(3-^PP7i/*v)7i-;i/]-2-/ 
5 L yU-8-[2-7f-+V-2-(l-t°'<7V-;U)X5 1 ^]-5,6, 
7,8-xh7tKPt 0 'JK[2,3-d]t 0 'J5v>-5-TS> = 
*Ktt(0.4(^a^it*MJ^A(0.10g)*iD2., 
60 deg CT-3 BI««M*Lf=o 

;1$SL, K»x^jU*ftiS.» *T?3 EL t&fQ&£ 
7KT' 1 »tt-7^**>^AT?ft«|Lfc. 



&X^Uj&^iHj|X?;|, : X$/-;U=20:l)l=tt 

N-[3-(3-?P P7i;+y)7i-^]-2^ 
^l>-8-[2-**-V-2<4-(4of*y-4-(l-t°PUv- 



2003-11-11 

Working Example 86 
(Production of compound 86 ) 

1 -acryloyl pyrrolidine (0.13 g ) with 22 hour heating and 
refluxing it made ethanol (5 ml ) solution of triethylamirie 
(0.35 ml ) N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- 
[2 -oxo -2- (1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro 
pyrido including [2 and 3 -d ] pyrimidine -5-amine 
trihydrochloride (0.30 g ). 

It concentrated, thrice it extracted with ethylacetate including 
thewater. 

You gathered organic layer , washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
basic , ethylacetate ethylacetate rethanol =10:1 ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 -oxo -2- (4 - (3 -oxo -3- (1 -pyrrolidinyl ) 
propyl ) - 1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro 
pyrido itacquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 86 ) (0.22 g ) as amorphous . 

<sup>l</sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 

1.79 - 2.24 (6 H, m ), 2.40 - 2.64 (6 H, m ), 2.44 (3 H, s ), 

2.80 (2 H, t, J=7.0Hz ), 3.28 -3.74 (10 H, m ), 4.05 (1 H, d, 
J=6.2Hz ), 4.19 (1 H, d, J=16.2Hz ), 4.54 (1 H, brs ), 4.73 (1 
H, d, J=l 6.2Hz ), 6.32 - 6.40 (2 H, m ), 6.44 -6.48 (1 H 9 m ), 
6.90 (1 H, ddd, J=l .2Hz , 2.2Hz , 8.4Hz ), 7.00 - 7.08 (2 H, 

m ), 7.15 (1 H, t, J=8.4Hz ), 7.24 (1 H, t, J=7.6Hz ), 8.07 (1 H, 
s). 

[0115] 

Working Example 87 
(Production of compound 87 ) 

1 - In N, N- dimethylformamide (5 ml ) solution of (4 -chloro 
butanoyl ) pyrrolidine (0.17 g ) 3 -day period it agitatedwith 
60 deg C potassium carbonate (0.46 g ), N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 -oxo -2- (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-amine trihydrochloride (0.40 g ), including 
sodium iodide (0.10 g ). 

It concentrated, with water one time it washed with thrice , 
saturated saline including ethylacetate , dried with magnesium 
sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
basic , ethylacetate ethylacetate :ethanol =20:1 ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 -oxo -2- (4 - (4 -oxo -4- (1 -pyrrolidinyl ) 



Page 151 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 

;u>:?^;u)-i-e^7v^)x^u]-5A7,8-xh 
7tKae'JK[2,3-d]e'JS??>-5-75>(ft** 8 
7)(0.1 lg)£ T^E^^XtLT^fcc 

'H-NMR(CDCl 3 ,200MHz) (J 1 .76-2.24(8H,m), 
2.31(2H,t,J=7.0Hz), 2.40-2.56(6H,m), 2.44(3H, 
s), 3.30-3.74(10H,m), 4.05-4.09(lH,m), 4.19(1 
H,d,J=l 5.6Hz), 4.56(lH,brs), 4.74(1 H,d,J=l 5.6 
Hz), 6.35-6.38(2H,m), 6.44-6.48(1 H,m), 6.91(1 
H,ddd,J=1.2Hz,2.2Hz,8.2Hz), 7.00-7.1 l(2H,m), 
7.15(lH,t,J=8.4Hz), 7.24(1 H,t,J=8.0Hz), 8.07(1 
H,s). 

[0116] 

mmm 88 
(it^m 88 om&.) 

7K^^b^-h'J't7A(;S14, 60%, 0.27g)^^-9-> 
Tiftl,\N,N-S>;^;U*^A7£K(10ml)lcSg;S 

0 deg C T* 2-/ i ? 1 ;U-7,8-vtKae , JK[2 ) 3-d]t° 
'J5^>-5(6H)-*>(0.50g)£2][]*., 0 deg C "C 1 

o *h MS-e 10 »iI#Lfco 

0 deg C V 2-«7no*?)\,)-\-Zfn\d)l>-m-4$ 

su 12 ftrnmnuzo 



StX^KD<?f)|cttU= 0 

SttU BZlz 3-(3-^PP^i/+v)7-'J>(l. 
2g)£flDx, f-JUX>(10ml)IC;gfrUp-hJUX> 

x;u7tx>K-7K?a!fei(33mg)^iinxs 20 mmn 

^bff^Kx^;U:X^y— ;U-10:l)[C^Lfco 
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butyl ) - 1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro 
pyrido itacquired [2 and 3 -d ] pyrimidine -5 -amine 
(compound 87 ) (0. 1 1 g ) as amorphous . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.76 - 2.24 (8 H, m ), 2.31 (2 H, t, J=7.0Hz ), 2.40 - 2.56 (6 H, 
m ), 2.44 (3 H, s ), 3.30 -3.74 (10 H, m ), 4.05 - 4.09 (1 H, 
m ), 4.19 (1 H, d, J=15.6Hz ), 4.56 (1 H, brs ), 4.74 (1 H, d, 
J=15.6Hz ), 6.35 - 6.38 (2 H, m ),6.44 - 6.48 (1 H, m ), 6.91 
(1 H, ddd, J=l .2Hz , 2.2Hz , 8.2Hz ), 7.00 - 7.1 1 (2 H, m ), 
7.15 (1 H, t, J=8.4Hz ), 7.24 (1 H, t, J=8.0Hz ), 8.07 (1 H, s ). 

[0116] 

Working Example 88 
(Production of compound 88 ) 

You washed sodium hydride (oily , 60%, 0.27g ) with 
hexane , suspension did in the N, N- dimethylformamide (10 
ml). 

With 0 deg C with 0 deg C 10 min it agitated with 10 min , 
room temperature 2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on including (0.50 g ). 

With 0 deg C temperature rise it did gradually in room 
temperature 2 - (chloromethyl ) - 1 -propyl -lH-imidazole 
acetate including (0.67 g ), 12 hours agitated. 

It concentrated, separating it did including water and 
ethylacetate . 

water layer twice was extracted with ethylacetate . 

You gathered organic layer and washed with saturated saline , 
dried with the magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (Only 
basic , ethylacetate ). 

It concentrated, in residue it melted in toluene (10 ml ) 3 - 
including(3 -chlorophenoxy ) aniline (1 .2 g ), 20 hour heating 
and refluxing it did including p-toluenesulfonic acid acid 
monohydrate (33 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
ethylacetate ethylacetate :ethanol =10:1 ). 

Concentrating, it melted residue in methanol (10 ml ), 45 
minutes itagitated with room temperature sodium 
cyanoborohydride thorium (0.16 g ), including acetic acid 
(0.14 ml). 
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X^t/-^=10:l)lC#Lfco 

;1HL, N-[3-(3-<7P P7x^^v)7i^JU]-2-> 
^l/-8-[(l-:?at:JL<-lH-*f5#V— ;u-2-^;u)> 
T;U]-5,6,7,8--t H7 1 K P tf 'J K[2,3-d] t° U 5 v>- 
5-75>(lb£!$) 88X0.48g)*7^l/7rX4:LT 

'H-NMR(CDCl 3 ,200MHz) d 0.88(3 H,t,J=7.6Hz), 
1.63-1.82(2H,m), 1.86-2.20(2H,m), 2.50(3H, 
s), 3.49-3.55(2H,m), 3.99(lH,brs), 3.99-4.07(2 
H,m), 4.50(lH,brs), 4.91(lH,d,J=15.0Hz), 5.06 
(lH,d,J=15.0Hz), 6.31-6.38(2H,m), 6.41-6.46(1 
H,m), 6.87-6.92(lH,m), 6.89(1 H,d,J=1.4Hz), 6. 
97(lH,d,J=1.4Hz), 6.99-7.07(2H,m), 7.14(lH,t,J 
=8.2Hz), 7.23(lH,t,J=8.2Hz), 8.08(lH,s). 

[0117] 

mmm S9 
(its® 89 (omm 

7K*^h'J^A(5Stt. 60%. 0.27g)£^*+l-> 
T*&L\N,N-i;>^;U*;UA75K(10ml)lcSi;§ 

ZVtz* 

0 deg C X' 2-^T;U-7,8-vtKoe';K[2,3-d]t° 
'JSv>-5(6H)-*>(0.50g)£fiD*..0 deg C T* 1 
0 fl\ MST- 10 'AmWLtz, 

0 deg CTM-(£QQ^U)-5-.^U-l-:7at 0 ;U 

-m-'Ts^y-;u^^(o.7]g)^p^. i mm 



v'j*^;u*7A^pvh^^-(^S1±. m 
Wmi-frOHyzttUzo 

b&zmmu mziz 3-(3--?pp7x/*>>)7- 

'J>(0.75g)^iD^.. hyUX>(5ml)lC;"§7t)NLfco 
p-h;UX>;zjl,*>&-7kfQ<$l(22mg)£ fip*., 2 
1 B#ra*alft^3iELfcc 
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It concentrated, it extracted with ethylacetate including 
saturated sodium bicarbonate *water. 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate :ethanol =10:1 ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [ (1 -propyl -lH-imidazole -2- yl ) methyl ] - 5, 6, 
7 and 8 -tetrahydro pyrido itacquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 88 ) (0.48 g ) as amorphous . 

<sup>l</sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
0.88 (3 H, t, J=7.6Hz ), 1.63 - 1.82 (2 H, m ), 1.86 - 2.20 (2 H, 
m ), 2.50 (3 H, s ), 3.49 -3.55 (2 H, m ), 3.99 (1 H, brs ), 3.99 
- 4.07 (2 H, m ), 4.50 (1 H, brs ), 4.91 (1 H, d, J=l 5.0Hz ), 
5.06(1 H, d, J=15.0Hz), 6.31 -6.38(2 H,m), 6.41 -6.46(1 
H, m ), 6.87 - 6.92 (1 H, m ), 6.89 (1 H, d, J=1.4Hz ), 6.97 (1 
H, d, J=1.4Hz ), 6.99 - 7.07(2 H, m ), 7.14 (1 H, t, J=8.2Hz ), 
7.23 (1 H, t, J=8.2Hz ), 8.08 (1 H, s ). 

[0117] 

Working Example 89 
(Production of compound 89 ) 

You washed sodium hydride (oily , 60%, 0.27g ) with 
hexane , suspension did in the N, N- dimethylformamide (10 
ml ). 

With 0 deg C with 0 deg C 10 min it agitated with 10 min , 
room temperature 2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on including (0.50 g ). 

1 hour it agitated with 0 deg C 4 - (chloromethyl ) - 5 -methyl 
-1- propyl -lH-imidazole acetate including (0.71 g ). 

It concentrated, separating it did including water and 
ethylacetate . 

water layer twice was extracted with ethylacetate . 

You gathered organic layer and washed with saturated saline , 
dried with the magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (Only 
basic , ethylacetate ). 

Including ethylacetate , insoluble matter was filtered. 

It concentrated filtrate , in residue it melted in toluene (5 ml ) 
3 -including (3 -chlorophenoxy ) aniline (0.75 g ). 

Including p-toluenesulfonic acid acid monohydrate (22 mg ), 
21 hour heating and retluxing it did. 
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fr&WKx^kX*/— >U=10:l)|::ttLfc. 
7K^1b7t>O*^-h'J^A(70mg). Pig(0.06ml) 

*ipa, sa-e i RimtntLfc. 
Kx^;i/)lz#Lfco 

»IBL»N-[3-(3-^n07iy^r5/pi^^]-2-y 

5^u-8-[(5->^i,-i-:7ntf;u-iH--f50V-- IVA 

-<;U)> : 5 1 ;U]-5,6,7,8-xh : 7tKabf'JK[2,3-d]tf 
'JS5/>-5-75>«b^» 89)(0.27g)^7 ; E^7r 

'H-NMR(CDCl 3 ,300MHz) <5 0.94(3H,t,J=7.2Hz), 
1.68-1.80(2H,m), 1.85-1. 96(lH,m), 1.99-2.10 
(lH.m), 2.31(3H,s), 2.49(3H,s), 3.57-3.61(2H, 
m), 3.76(2H,t,J=7.5Hz), 3.90(lH,d,J=7.2Hz), 4. 
44-4.50(lH,m), 4.72(lH,d,J=15.0Hz), 4.78(1H, 
d,J=l 5.0Hz), 6.30-6.36(2H,m), 6.40-6.44(lH, 
m), 6.88-6.91(lH,m), 7.00(lH,t,J=1.8Hz), 7.03- 
7.06(lH,m), 7.13(lH,t,J=8.1Hz), 7.23(lH,t,J=8. 
1Hz), 7.34(lH,s), 8.00(lH,s). 

[0118] 

mmm 90 

(fc#«9 90 

S-^x/^Sm^ ^(O^OgM-^JU-S.e/Z.S- 
xh^fcKPeUKp.S-dllf'JS^-S^Sr/CO.M 
gL l-tKP+v^>yi- l J7V r --/U-7XfP^(0.1 
4g)<7) N,N-$/y*;U7fc;i/A75h*(iOmi)»jSlc, 
i-x^;u-3-(3-v^;u7=y^'ph:;u)*-/U7Kv 
-f5K*ii*(o.i8g)*iin*.M-c 12 B#milf# 

Ltz„ 
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Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
ethylacetate ethylacetate :ethanol =10:1 ). 

Concentrating, it melted residue in methanol (5 ml ), 1 hour 
itagitated with room temperature sodium cyanoborohydride 
thorium (70 mg ), including acetic acid (0.06 ml ). 

It concentrated, it extracted with ethylacetate including 
saturated sodium bicarbonate * water. 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (basic , 
ethylacetate ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [ (5 -methyl -1- propyl -lH-imidazole -4- yl ) 
methyl ] - 5, 6, 7 and 8 -tetrahydro pyrido itacquired [2 and 3 
-d ] pyrimidine -5-arnine (compound 89 ) (0.27 g ) as 
amorphous . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
0.94 (3 H, t, J=7.2Hz ) 3 1.68- 1 .80 (2 H, m ), 1 .85 - 1 .96 (1 H, 
m), 1.99-2.10(1 H,m),2.31 (3 H,s),2.49 (3 H,s),3.57- 
3.61 (2 H, m ), 3.76 (2 H, t, J=7.5Hz ), 3.90 (1 H, d, 
J=7.2Hz ), 4.44 - 4.50 (1 H, m ),4.72 (1 H, d, J=15.0Hz ), 4.78 
(1 H, d, J=15.0Hz ), 6.30 - 6.36 (2 H, m ), 6.40 - 6.44 (1 H, 
m ), 6.88 - 6.91 (1 H, m ), 7.00(1 H, t, J=1.8Hz ), 7.03 - 7.06 
(1 H, m ), 7.13 (1 H, t, J=8.1Hz ), 7.23 (1 H, t, J=8.1Hz ) 7.34 
(1 H,s),8.00(lH ; s). 

[0118] 

Working Example 90 

(Production of compound 90 ) 

3 -phenoxy benzoic acid (0.20 g ), 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine (0.14 
g ), 1 -hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide (10 ml ) solution of (0.14 g ), 12 hours it 
agitated with room temperature 1 -ethyl -3- including the(3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (0.18 g ). 

It concentrated, thrice it extracted with ethylacetate including 
thewater. 

Gathering organic layer , you washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate ), concentrated. 
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SSSftHl^JU-CSfcoT N-(2->^;U-5,6,7,8- 
7- t K □ e 'J K[2,3 -d] t° 'J £ v>-5--< ; U)-3--7i 
/**>'<>X75K«b*1* 90)(0.19g)£&fe3£ 

mp.235-237 deg C 



Washing residue with ethylacetate , N- (2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) - 3 - it 
acquired the[fenokishibenzuamido ] (compound 90 ) (0.19 g ) 
as colorless crystal . 

mp.235-237deg C 





C21H20N4O2-O. 1H20<hLT 






elemental analysis values 


C21H20N4O2*0.1 H20 doing 






Calcd. 


C, 69. 63; 


H, 5. 62; 


N, 


15. 47. 


Calcd. 


C,69.63; 


H,5.62; 


N, 


15.47 . 


Found 




C, 69. 45 




H, 5. 44 


N, 


15. 32. 


Found 




C69.45 


» 


H,5.44 


N, 


15.32 . 



'H-NMRCCDCh^OOMHz) 8 2.00-2.24(2H,m), 
2.45(3H,s), 3.38-3.58(2H,m), 5.24-5.30(lH,m), 
5.44(lH,brs), 6.34(1 H,d,J=6.9Hz), 7.00-7.03(2 
H,m), 7.11-7.16(2H,m), 7.33-7.50(5H,m), 8.07 
(lH,s). 

[0119] 

mmm 91 

(fc£«9i comm.) 

7K^<b^-h'J r 5'A(?tttt. 60%. 31mg)^+-y-> 
■CftL\N,N-5/^;U*^UA75K(3ml)lcHaS 

x^;u [2->^;L/-5-((3-7xy^vK>y>r^)7 

5A6,7-VtKPt°UK[2,3-d]e'J5v>-8(5H)-^ 
iU]7-bx-h(0.31g)*J)PK.. Sa-C?45»«#L 

fee 

3— hV^>(0.1 lg)CD N,N-v^;U/t^UA75K 
(2ml)*»*ln«.,M-e3 BfH«»Lfco 

fee 

SffigLTx^u [2-^;u-5-(>5 1 yK3-^xy+ 

v^>^yU)75/)-6 ? 7-vtKat 0 'JK[2,3-d]t 0 
Y5v>-8(5H)-^U]7^x-Klt£% 91)(82m 
g)^;fi«%<tLT»fco 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
2.00 - 2.24 (2 H, m ), 2.45 (3 H, s ), 3.38 - 3.58 (2 H, m ), 
5.24 - 5.30 (1 H, m ),5.44 (1 H, brs ), 6.34 (1 H, d, J=6.9Hz ), 
7.00 - 7.03 (2 H, m ), 7.1 1 - 7.16 (2 H, m ), 7.33 - 7.50 (5 H, 
m), 8.07(1 H,s). 

[0119] 

Working Example 91 
(Production of compound 91 ) 

You washed sodium hydride (oily , 60%, 3 1 mg ) with 
hexane , suspension did in the N, N- dimethylformamide (3 
ml). 

Including ethyl [2 -methyl -5- (3 -phenoxy benzoyl ) amino ) 
-6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
acetate (0.31 g ), 45 minutes it agitated with the room 
temperature . 

Including N, N- dimethylformamide (2 ml ) solution of 
iodomethane (0.11 g ) 3 3 -day period it agitatedwith room 
temperature . 

It concentrated, diluted with ethylacetate , with water one 
time washed with thrice , saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate ), furthermore attached on 
[shirikagerukuromatogurafii ] (ethylacetate ). 

Concentrating, it acquired ethyl [2 -methyl -5- (methyl (3 
-phenoxy benzoyl ) amino ) - 6 and 7 -dihydro pyrido [2 and 3 
-d ] pyrimidine -8 (5 H ) -yl ] acetate (compound 91 ) (82 
mg ) as oil . 
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1 H-NMR(CDCl 3j 200MHz)(5l.23-1.32(3H,m) 3 
1.8-2.4(4H,m), 2.46(3H,s), 2.76-2.87(3H,m), 3. 
2-3.8(2H,m), 4.07-4.26(3H,m), 4.40-4.47(lH, 
m), 4.97(0.5H,brs), 5.91(0.5H,brs), 7.01-7.08(4 
H,m), 7.15(2H,d,J=19.0Hz), 7.3 l-7.42(3H,m), 
7.87(lH,s). 

[0120] 

mmm 92 

(it£®} 92 <DM&) 

[2->^;L/-5<yT;u(3-7xy+v^>V r ^;u)7 7 s 

y)-6,7.vtKPt 0 »jK[2,3-d]t°'J^v>-8(5H)--r 
>U]HF^(60mg),2-^E>fU7N l J>-4^;UX^>7 7 5 

>(27mg), l-tKp+v^Oi/h'jyy-^-;^ 

?P^I(32mg)(7) N,N-v^U*;UA7£K(3ml) 
l-x^;u-3~(3-vy^7S/7Pt>) 
*^7Kv>T5K^K^(40mg)^P^.SST* 12 

;U:X$/-;U=10:l)[CttU S$SLT N-^;U- 

5y)-2-^-^VX^;U)-5,6,7,8-Th^tKPt 0, JK 
[2,3-d]t°'JSv>-5--r^]-3-^xy+vK>X7S 
K(<b*«B 92)(52mg)^7^;U^TX<!:LT#/i:o 

^-NMRCCDCb^OOMHz) 5 2. 10-2.28(2H,m), 
2.37-2.46(6H,m), 2.48(3H,s), 2.81(3H,brs), 3.3 
l~3.40(2H,m), 3.42-3.74(6H,m), 4.10-4.43(2H, 
m), 4.95(0.5H,brs), 5.82(0.5H,brs), 6.69(1 H,br 
s), 7.00-7. 18(6H,m), 7.31-7.39(3H,m), 7.89(1 
H,s). 

[0121] 

mmm 93 

(it&ty 93 (DMfe) 

5-^PP-2-^;Ut o 'JK[2,3-d]t O| J5v>(50mg, 
0.28mmol)^X^y^U(3.0ml)IC?§M$-^ % 7x 
•J>(0.040ml)ai;iii^^(0.045mi)^Aa^yco 

msmm^T* 2.5 mmm uz* 

|fl£x^K100ml)£jQ;ifco 
S^^^7K(50ml)&i;t&fi]$^7K(30ml)-egt 
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<sup>K/sup>H-nmr ( CDCl<sub>3</sub>, 200MHz );de 
1 .23 - 1 .32 (3 H, m ), 1 .8 - 2.4 (4 H, m ), 2.46 (3 H, s ), 2.76 - 
2.87 (3 H, m ),3.2 - 3.8 (2 H, m ), 4.07 - 4.26 (3 H, m ), 4.40 - 
4.47 (1 H, m ), 4.97 (0.5 H, brs ), 5.91 (0.5 H, brs ), 7.01 -7.08 
(4 H, m ), 7.15 (2 H, d, J=19.0Hz ), 7.31 - 7.42 (3 H, m ), 7.87 
0 H,s). 

[0120] 

Working Example 92 
(Production of compound 92 ) 

[2 -methyl -5- (methyl (3 -phenoxy benzoyl ) amino ) - 6 and 
7 -dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
acetic acid (60 mg ), 2 -morpholine -4- yl ethane amine (27 
mg ), 1 -hydroxybenzotriazole azole monohydrate to N, N- 
dimethylformamide ( 3 ml ) solution of the(32 mg ), 12 hours 
it agitated with room temperature 1 -ethyl -3- including (3 
-dimethylaminopropyl jpl 1 ) carbodiimide acetate (40 mg ). 

With ethylacetate twice after extracting, it made saturated in 
the water layer including salt , it concentrated, including 
waterfurthermore twice extracted with ethylacetate . 

Gathering organic layer , it dried with magnesium sulfate . 

It attached on [shirikagerukuromatogurafii ] (basic , 
ethylacetate :ethanol =10:1 ), concentrated and N- methyl -N- 
[2 -methyl -8- (2 - (2 - (4 -morpholinyl ) ethyl ) amino ) - 2 
-oxo ethyl ) -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ] - 3 - itacquired [fenokishibenzuamido ] 
(compound 92 ) (52 mg ) as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
2.10 - 2.28 (2 H, m ), 2.37 - 2.46 (6 H, m ), 2.48 (3 H, s ), 
2.81 (3 H, brs ), 3.31 -3.40 (2 H, m ), 3.42 - 3.74 (6 H, m ), 
4.10 - 4.43 (2 H, m ), 4.95 (0.5 H, brs ), 5.82 (0.5 H, brs ), 
6.69 (1 H, brs ),7.00 - 7.18 (6 H, m ), 7.31 - 7.39 (3 H, m ), 
7.89(1 H,s). 

[0121] 

Working Example 93 
(Production of compound 93 ) 

5 -chloro -2- methyl pyrido melting [2 and 3 -d ] pyrimidine 
(50 mg , 0.28mmol ) in ethanol (3.0 ml ), aniline (0.040 ml ) 
and itadded concentrated hydrochloric acid (0.045 ml ). 

mixture 2.5 hours was agitated with room temperature . 

reaction mixture was neutralized with saturated sodium 
bicarbonate * aqueous solution . 

ethylacetate (100 ml ) was added. 

mixture water (50 ml ) and was washed with saturated saline 
(30 ml ), organic layer wasdried with anhydrous magnesium 
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sulfate . 



^;ueUK[2,3-d]eUSi?>-5.-f;U)7-U>«b 
93)(60mg)£Stfe@{*<tLT#fco 

7C*#*rfit C 14 H 12 N 4 -0.25H 2 O <tL 
T 



Under vacuum , it removed solvent , it washed crystal which 
wasprecipitated with ethylacetate -diisopropyl ether jpl 1 , it 
acquired N- (2 -methyl pyrido [2 and 3 -d ] pyrimidine -5-yl ) 
aniline (compound 93 ) (60 mg ) as yellow solid . 



elemental analysis values 

C<sub>14</sub>H<sub>12</sub>N<sub>4</sub>*0.25H<sub>2</sub>O 
doing 



Calcd:C,69.84;H,5.23;N,23.27. 

Found:C,70. 1 2;H,5. 1 8;N,23. 1 7. 

1 H-NMR(200MHz,DMSO-d 6 ) d 2.76(3H,s), 6.91 
(lH,d,J=5.4Hz), 7.24(1 H,dt,J=7.0Hz), 7.39-7.52 
(4H,m), 8.63(lH,d,J=5.2Hz), 9.75(lH,s), 9.89 
(lH,s). 

[0122] 

mmm 94 

(1bftM94 0)«fi) 

5-^nP-2-^^;i,eUK[2,3-d]t 0| JSv>(144m 
g. 0.80mmol)$x4r/— ;U(8.0ml)ICjg«$-& % 2- 
[(4->K+v^x-;U)^;U7tx;U]7-iJ>(278 
mg);ftl/»ttil(0J35ml)£Jjn*.fc. 

ft»X^;U(150ml)^*DAfc o 
?I^^$-7K(50ml)&i;fiafD^^7K(30ml)TJ5fe 

RHx^;u:x^y-;u=20:l)"C«t!L, £blcff 
»x^jU-S?^v^Pbf;ux— rju-(?l|(iea*fr 
lVN-[2-[(4->h+i/7i-^)X;i/77-;i/]7i 
x;u]-2->^;uh: J JK[2,3-d]h: , J5v>-5-T5> 
«b^* 94)(45mg)*aWtfeB»i:LT#fco 

5c*#*rffi C 21 H 18 N 4 OS tLX 

Calcd:C,67.36;H,4.85;N, 1 4.96. 

Foimd:C,67.04;H,4.83;N,14.72. 

, H-NMR(200MHz,CDCl 3 ) 8 2.89(3H,s), 3.75(3 
H,s), 6.76-6.82(3H,m), 7.14-7.44(6H,m), 7.69 
(lH,br), 8.72(lH,br), 9.42(1 H,s). 

[0123] 



Calcd:C, 69.84;H, 5.23;N } 23.27. 

Found:C, 70.12;H, 5.18;N, 23.17. 

<sup>K/sup>H-nmr (200 MHz , DMSO 
-d<sub>6</sub> );de 2.76 (3 H, s ), 6.91 (1 H, d, J=5.4Hz ), 
7.24 (1 H, dt, J=7.0Hz ), 7.39 - 7.52 (4 H, m ), 8.63 (1 H, d, 
J=5.2Hz ), 9.75(1 H, s ), 9.89 (1 H, s ). 

[0122] 

Working Example 94 
(Production of compound 94 ) 

5 -chloro -2- methyl pyrido melting [2 and 3 -d ] pyrimidine 
(144 mg , 0.80mmol ) in ethanol (8.0 ml ), 2 - [ (4 
-methoxyphenyl ) sulfanyl ] aniline (278 mg )and it added 
concentrated hydrochloric acid (0.135 ml ). 

mixture 3 hours heating and refluxing was done. 

reaction mixture was neutralized with saturated sodium 
bicarbonate * aqueous solution . 

ethylacetate (1 50 ml ) was added. 

mixture water (50 ml ) and was washed with saturated saline 
(30 ml ), organic layer wasdried with anhydrous magnesium 
sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=l:l*ethylacetate :ethanol =20:1 ), furthermore did 
recrystallization with ethylacetate -diisopropyl ether jpl 1 , N- 
[2 - [ (4 -methoxyphenyl ) sulfanyl ] phenyl ] - 2 -methyl 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 94 ) (45 mg ) as pale yellow solid . 

elemental analysis values 

C<sub>2 1 </sub>H<sub> 1 8</sub>N<sub>4</sub>OS doing 
Calcd:C, 67.36;H,4.85;N, 14.96. 
Found:C, 67.04;H, 4.83;N, 14.72. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
2.89 (3 H, s ), 3.75 (3 H, s ), 6.76 - 6.82 (3 H, m ), 7.14 - 7.44 
(6 H, m ), 7.69(1 H, br ), 8.72 (1 H, br ), 9.42 (1 H, s ). 

[0123] 
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mmm 95 

5--j7PP-2-^;Ut 0, ;K[2 s 3-d]t O| JSv>(313m 
g, 1.74mmol)*x4ry— ;U(20ml)ICjS«a?-fr. 2- 
Pxz: 4 ;U7.;U7T-;U)7- , J>(1.75g)Rt; 4 & 
S*»*»X^;U(0.87ml)*JPiLfco 

;g£^£ 60 deg C "C 30 #IH«ttLfc. 
T?+fPLfc. 

R&x^U(150ml)£iinx.fco 
S^ft*7k(40ml)at;ffiadlfi*(25inl)-Ca 

*«S*ET. SSL, S»*5/'J*$%«A 
Klxf^)-Cil!L, 2-*^-N-[2-[(7x-;b 

x;u^Tx^pxx;u]t O| JK[2,3-d]fc: 0, JSv>-5- 
7S>(ibpt 95)(188mg)£7^U?y;*£LT 
tffco l H-NMR(300MHz,CDCl 3 ) 5 2.91(3H,s), 
7.04(lH,d,J=5.4Hz), 7.15-7.24(6H,m), 7.45-7.5 
l(2H,m), 7.58(lH,dd,J=8.0,1.4Hz), 7.67(lH,dd, 
J=7.8,1.5Hz), 8.78(1 H,d,J=5.7Hz), 9.12(lH,s).] 

[0124] 

mmm 96 

(it^fy} 96 

2- ^f^-N-[2-[Px-Jl/X^77-^Pi-Jl/] 
t 0 UK[2,3-d]t o, J5i/>-5-75>(185mg. 0.54mm 
ol)£ft»X^U(l lml)lc»»*-fr % 4 

BHx^;u(0.30ml)*lPx.fc. S^IiStl 

-N-[2-[(7x-JUX;U7TX^Upxx;U]tfiJK[2, 

3- d]tf'J=V>-5-7 7 5> 2 JfiK£(<b£^ 96)(193 
mg)*llftB#i:Lr»fc.7c*»«f* C 20 H I6 
N 4 S-2HCi-0.33H 2 O <tLT Calcd:C,56.75;H,4.4 
4;N,13.24.Found:C,56.54;H,4.23;N,13.46. I H-NM 
R(300MHz,DMSO-d6) 5 2.85(3H,s), 6.38(lH,d,J 
=6.3Hz), 7.31(6H,br), 7.53(3H,br), 8.46(lH,d,J 
=7.5Hz) s 10.17(lH,s), 12.03(lH,br).]] 



[0125] 

mmm 91 
at^m 97 (Dsiitt) 

8-^;i,-7,8-vtKPt 0| jK[2,3-d]t 0, J5v>-5(6 
H)-^">(298mg. 1.83mmol), 2-[(4-?n z E7xX 
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Working Example 95 
(Production of compound 95 ) 

5 -chloro -2- methyl pyrido melting [2 and 3 -d ] pyrimidine 
(313 mg , 1.74mmol ) in ethanol (20 ml ), 2 - (phenyl 
sulfanyl ) aniline (1.75 g )and it added 4 normal hydrochloric 
acid -ethylacetate (0.87 ml ). 

mixture 30 min was agitated with 60 deg C. 

reaction mixture was neutralized with saturated sodium 
bicarbonate * aqueous solution . 

ethylacetate (1 50 ml ) was added. 

mixture water (40 ml ) and was washed with saturated saline 
(25 ml ), organic layer wasdried with anhydrous magnesium 
sulfate . 

Under vacuum , to remove solvent , to refine residue with 
[shirikagerukaramukuromatogurafii ](hexane rethylacetate 
=2:1 *ethylacetate ), 2 -methyl -N- [2 - It acquired [ (phenyl 
sulfanyl ) phenyl ] pyrido [2 and 3 -d ] pyrimidine -5-amine 
(compound 95 ) (188 mg ) as amorphous . 
<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
2.91 (3 H, s ), 7.04 (1 H, d, J=5.4Hz ), 7.15 - 7.24 (6 H, m ), 
7.45 - 7.51 (2 H, m ), 7.58(1 H, dd, J-8.0, 1.4Hz ), 7.67 (1 H, 
dd, J=7.8, 1.5Hz ), 8.78 (1 H, d, J=5.7Hz ), 9.12 (1 H, s ). ] 

[0124] 

Working Example 96 
(Production of compound 96 ) 

2 -methyl -N- [2 - Melting [ (phenyl sulfanyl ) phenyl ] pyrido 
[2 and 3 -d ] pyrimidine -5-amine (185 mg , 0.54mmol ) in 
ethylacetate (11 ml ), it added 4 normal hydrochloric acid 
-ethylacetate (0.30 ml ). mixture 12 hours was agitated with 
room temperature . To filter reaction mixture , 2 -methyl -N- 
[2 - It acquired [ (phenyl sulfanyl ) phenyl ] pyrido [2 and 3 
-d ] pyrimidine -5-amine dihydrochloride (compound 96 ) 
(193 mg ) as yellow solid . As elemental analysis values 
C<sub>20</sub>H<sub>16</sub>N<sub>4</sub>S*2HCl 
*0.33H<sub>2</sub>O CalcdrC, 56.75;H, 4.44;N, 
13.24.Found:C, 56.54;H, 4.23;N, 13.46.<sup>l</sup>H-nmr 
(300 MHz , DMSO -d<sub>6</sub> );de 2.85 (3 H, s ), 6.38 
(1 H, d, J=6.3Hz ), 7.3 1 (6 H, br ), 7.53 (3 H, br ), 8.46 (1 H, 
d, J=7.5Hz ),10.17 (1 H, s ), 12.03 (1 H, br ). ]] 

[0125] 

Working Example 97 
(Production of compound 97 ) 

8 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (298 mg , 1.83mmol ), 2 - [ (4 -bromophenyl ) 
sulfanyl ] aniline (1.54 g ) and p-toluenesulfonic acid acid 



Page 158 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 

XJU7^>^-7Xfa^(35mg)^hJUX>(10ml)IC 

130 deg C"C24B*ra«#Lfc. 

RfcSfcttl=ft»X*;U(200ml)£iO*.f::aL 
fiflftllTkfc+H^ATkBJfcCSOiiil), 7K(50m 
l)&i;fiftft**(50ml)TfafeJ?Lfc. 



»tt£*ET. B*U THF(5.0mI)lC* 

i mmxmi-i- mj ^ a?k » »( i omi)* a» 

(1.83g)tlPAfc. 

8£tt£ 70 deg Cf6 B#|H]fi#l,fc. 

Oml)£iD*.7=&, 7k(100ml);&tfS&fa&i£*(50 
ml)-C*»Lfc. 

f PTK^7-f— (^*-y->:Iffl|l^;U-2:l-» 
i:i-»»»x*ji,)T?*MSU *6l=x— r;U-i7 
*V?Plffl>X-x;i/eSIS**fTl\N-[2-[(4 

;U-5,6 > 7,8-T-h7tKntf , JK[2,3-d]tf , J5i?>-5- 
7£>(ik^«!l 97)(l6lmg)^b>vfe^^i:L 

mpll3 deg C. 

5c*»«f tt C 20 H l9 BrN 4 S tLX 



Calcd:C,56.2l ;H,4.48;N,l 3. 1 1 . 

Found:C,56.45 ;H,4.33;N, 1 3. 1 7. 

'H-NMR(200MHz,CDCl 3 ) 8 l .91 -2.05(2H,m), 
3.02-3.15(lH,m), 3.09(3H,s), 3.21-3.32(lH,m), 
4.53-4.61(lH,m), 4.89(1 H,d,J=7.4Hz), 6.73-6. 
91(4H,m), 7.28-7.33(2H,m), 7.37(lH,td,J=7.8,l. 
4Hz), 7.52(lH,dd,J=7.7,1.5Hz), 7.93(lH,s), 8.4 
9(lH,s).IR(KBr)1597,1557,1524,1499,1472,145 
1,1404,1377,1316,1007cm" 1 . 

[0126] 

HJ560I] 98 
(it-SMl 98) 

2,8-vX^^-7,8-vtKPt 0, JK[2,3-d]t°';5i7>- 
5(6H)-*>(461mg. 2.25mmol). 2-[(4-^ r P ; E7i 
-;i/)X;U7r-;u]7xij>(i.89g)St; p-h;ux 
>X;U?lx>^-7KW ! fe(43mg)^h;UX>(15ml) 



2003-11-11 

monohydrate (35 mg ) was mixed to toluene (10 ml ). 

mixture 24 hours was agitated with 130 deg C. 

After adding ethylacetate (200 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (50 ml ), 
thewater (50 ml ) and you washed with saturated saline (50 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (5.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (10 ml ) and zinc (1.83 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (200 ml ), thewater (100 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=2:1*1:1 *ethylacetate ), furthermore did recrystallization with 
ether -diisopropyl ether jpl 1 , N- [2 - [ (4 -bromophenyl ) 
sulfanyl ] phenyl ] - 8 -methyl -5, 6, 7, 8-tetrahydro pyrido it 
acquired [2 and 3 -d ] pyrimidine -5-amine (compound 97 ) 
(161 mg ) as orange crystal . 

mpll3deg C. 
elemental analysis values 

C<sub>20</sub>H<sub> 1 9</sub>BrN<sub>4</sub>S doing 
Calcd:C, 56.21 ;H, 4.48;N, 13.11. 
Found:C, 56.45;H, 4.33;N, 13.17. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.91 - 2.05 (2 H, m ), 3.02 - 3.15 (1 H, m ), 3.09 (3 H, s ), 
3.21 - 3.32 (1 H, m ),4.53 - 4.61 (1 H, m ), 4.89 (1 H, d, 
J=7.4Hz ), 6.73 - 6.91 (4 H, m ), 7.28 - 7.33 (2 H, m ), 7.37 (1 
H, td, J=7.8, 1.4Hz), 7.52(1 H, dd, J=7.7, 1.5Hz), 7.93 (1 H, 
s ), 8.49 (1 H, s ).IR (KBr ) 1597, 1557, 1524, 1499, 1472, 
1451,1404, 1377, 1316 and 1007 cm <sup>-l</sup>. 

[0126] 

Working Example 98 
(compound 98 ) 

2 and 8 -diethyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine 
-5 (6 H ) -on (461 mg , 2.25mmol ), 2 - [ (4 -bromophenyl ) 
sulfanyl ] aniline (1.89 g ) and the p-toluenesulfonic acid acid 
monohydrate (43 mg ) was mixed to toluene (15 ml ). 
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5B£*£ 130 deg C T* 18.5 l$Mflt #Lfc„ 

EJfcSfctti=B»i*;K200mi)*an*fcft, 

ISfO^K7X^^-K'J^A*jtiS(50ml), 7k(50m 

oai;ia»ftffi7K(50mi)-cafe*Lfco 



mmzmEET* »*u are THF(6.omi)icii 

S^**70 deg C-C6B*|Hia#Lfc. 

£JS;S£!&l£-tz : 7'l>-eiijgU iti§x^;u(20 
Oml)$lB?Lfctt,7lC(100inl)ai;fifilfttt*(50 
m\)X>$tftLtzc 

$ n V h^v?*— Cs*+J->: ft& X5 1 ;i/=2: 1 )Tf 
MRU N-[2-[(4-3? U=EZ>jl-)\,)7.)\,Z>T-)\s] 
7i-/U]-2,8-i>x5^U-5,6,7,8>rh7fcKobf'Jh* 
[23-d]bf'J5i?>-5-75>(ft^» 98)(809mg)£ 

'H-NMR(200MHz,CDCl 3 ) «5 1.07(3H,t,J=7.1Hz), 
1.29(3H,t,J=7.7Hz), 1.80-2.02(2H,m), 2.72(2 
H,q,J=7.5Hz), 2.99-3.26(2H,m), 3.50-3.73(2H, 
m), 4.56(1 H,q-like), 4.90(lH,d,J=6.6Hz), 6.72- 
6.87(4H,m), 7.25-7.40(3H,m), 7.51(lH,dd,J=7. 
8,1.4Hz), 7.92(lH,s). 

[0127] 

99 

(item 99 omm 

2,8-i?x^;U-7,8-vtKne i JK[2,3-d]t°'J5i/>- 
5(6H)-^">(2.50g. 12.2mmol), 3-75/'<>V r — 
MJ JK4.32g)£.t/ p-h;H>X;i/7|C/K-*» 
*B(0.23g)*h;Ux:/(65inl)l=iB£*1*fco 

130 deg C T? 38.5 P#P B 1*l#L/=o 

ISfDKK7Km^-h l J^A7j<jS^(100ml), 7K(100 
ml)ai;iS«4**(100ml)"Cft»Lfc, 



2003-11-11 

monohydrate (43 mg ) was mixed to toluene (15 ml ). 

mixture 18.5 hours was agitated with 130 deg C. 

After adding ethylacetate (200 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (50 ml ), 
thewater (50 ml ) and you washed with saturated saline (50 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (2.25 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (200 ml ), thewater (100 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafli ](hexane : ethylacetate 
=2: 1 ), N- [2 - [ (4 -bromophenyl ) sulfanyl ] phenyl ] - 2 and 
8 -diethyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 98 ) (809 mg ) as yellow 
oyl , 

<sup>l</sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.07 (3 H, t, J=7.1Hz ), 1.29 (3 H, t, J=7.7Hz ), 1.80 - 2.02 (2 
H, m ), 2.72 (2 H, q, J=7.5Hz ), 2.99 - 3.26(2 H, m ), 3.50 - 
3.73 (2 H, m ), 4.56 (1 H, q-like ), 4.90 (1 H, d, J=6.6Hz ), 
6.72 - 6.87 (4 H, m ), 7.25 - 7.40 (3 H, m ),7.51 (1 H, dd, 
J=7.8, 1.4Hz), 7.92 (1 H,s). 

[0127] 

Working Example 99 
(Production of compound 99 ) 

2 and 8 -diethyl -7. 8-dihydro pyrido [2 and 3 -d ] pyrimidine 
-5 (6 H ) -on (2.50 g, 12.2mmol ), 3 -amino benzonitrile (4.32 
g ) and p-toluenesulfonic acid acid monohydrate (0.23 g )was 
mixed to toluene (65 ml ). 

mixture 38.5 hours was agitated with 130 deg C. 

After adding ethylacetate (500 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (100 ml ), 
thewater (100 ml ) and you washed with saturated saline (100 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (65 ml ). 
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tZo 

7*h>(20ml)£*n*_, iafd©7K*<b*^*+h 
ltftX^U(600ml)£Jna.fcflL 7K(200ml x 2) 

ai;ia»ftit*(iooiiii)T?3fe»Lfco 

3:2-^l:l)-e»»L.3-[(2,8-S/X^U.5 s 6,7 s 8-T-h 
^tKPt°'jK[2,3-d]t 0| J5v>-5^;U)7^/]^> 
l/-H , J;K^^^99)(2.28g)^Hfe^-^;Ui:LT 

l H-NMR(200MHz,CDCl 3 ) d L19(3H,t,J=7.1Hz), 
1.30(3H,t,J=7.5Hz), 1.89-2.14(2H,m), 2.73(2 
H,q,J=7.5Hz), 3.32-3.53(2H,m), 3.62-3.82(2H, 
m), 3.99(lH,d,J=6.2Hz), 4.52(1 H,q,J=4.9Hz), 
6.82-6.88(2H,m), 6.99-7.03(lH,m), 7.26(lH,t,J 
=7.8Hz), 8.01(lH,s). 

IR(KBr)2228,1601, 1553,1514,1431, 1354cm" 1 . 



[0128] 

mmm ioo 

(ft^«100©»Jt) 

3-[(2,8-vX^;U-5,6,7,8-T-h^tKPt°UK[2,3-d] 
t 0, J5v>-5-^;U)75/]^>yxhU;K518mg, 
1.69mmol)$-X^y— yU(25ml)ICjf«$-a- % 7K(5. 
0ml)S(/7K^ J (t:* , J^A(331mg)^i]nx.fco 

Sft«£ 90 deg C 7? 19 H*|HflM*Lfco 

£(&S£tt£»ET. XffiU ft»x^U(i50 
ml)^iP^.fc^. 7K(50ml)Sl/t&W$^7K(50m 
l)-«**Lfc. 

^□^h^7>f-(^^>:gmx^;u=l:3^ 
ft»X^;U:X$y— ;U=20:1 — 10:l)Tf«>lL, * 
6(zB||xyju-S?^v^pejUx— r^^+* 
>W**tffl\3-[(2 > 8-S/Xf i ^5 f 6 f 7,8-'Th 
5fc Kn t°'J K[2,3-d]tf 'J 5 v>-5--f ;U)75/]><> 
*75K(fls£tt 100)(308mg)£&fe*£||<tLT 

mpl21-124 deg C. 

5c*»«fffi C 18 H 23 N 5 00.5EtOAc <bLT 



sodium borohydride * (0.74 g ) was added with room 
temperature . 

mixture 1 hour was agitated with room temperature . 

Including acetone (20 ml ), sodium borohydride * of excess 
was treated. 

After adding ethylacetate (600 ml ), water (200 ml X 2 ) and 
you washed with saturated saline (100 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=3:1 *3:2*1:1 ), 3 - it acquired [ (2 and 8 -diethyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) amino ] 
benzonitrile (compound 99 ) (2.28 g ) as yellow oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.19 (3 H, t, J=7.1Hz ), 1.30 (3 H, t, J=7.5Hz ), 1.89 - 2.14 (2 
H, m ), 2.73 (2 H, q, J=7.5Hz ), 3.32 - 3.53(2 H, m ), 3.62 - 
3.82 (2 H, m ), 3.99 (1 H, d, J=6.2Hz ), 4.52 (1 H, q, 
J=4.9Hz ), 6.82 - 6.88 (2 H, m ), 6.99 - 7.03 (1 H, m ),7.26 (1 

H, t, J=7.8Hz ), 8.01 (1 H, s ). 

IR(KBr)2228, 1601, 1553, 1514, 1431 and 1354 cm 
<sup>-K/sup>. 

[0128] 

Working Example 100 
(Production of compound 1 00 ) 

3 - Melting [ (2 and 8 -diethyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-yl ) amino ] benzonitrile (518 mg , 

I. 69mmol ) in ethanol (25 ml ), water (5.0 ml ) and itadded 
potassium hydroxide (331 mg ). 

mixture 1 9 hours was agitated with 90 deg C. 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),water (50 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=1:3 *ethylacetate :ethanol =20:1*10:1 ), furthermore did 
recry stall ization with ethylacetate -diisopropyl ether ** 
hexane , 3 - itacquired [ (2 and 8 -diethyl -5, 6, 7, 8-tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-yl ) amino ] benzamide 
(compound 100 ) (308 mg ) as colorless crystal . 

mpl21-124deg C. 
elemental analysis values 
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Calcd:C,65.02;HJ.37;N, 18.96. 

Found:C,65.07;H,7.42;N,19.20. 

1 H-NMR(200MHz,CDCl 3 ) d 1. 1 9(3 H ,t,J=7.1 Hz), 
1.30(3H,t,J=7.5Hz), 1.90-2.16(2H,m), 2.74(2 
H,q,J=7.5Hz), 3.31-3.53(2H,m), 3.62-3.81(2H, 
m), 3.88(lH,d,J=6.6Hz), 4.60(lH,q,J=5.1Hz), 
5.57(lH,br), 6.05(lH,br), 6.81(lH,dd,J=7.6,2.0 
Hz), 7.03-7.07(lH,m), 7.19-7.29(2H,m), 8.02(1 
H,s). 

IR(KBr)1661, 1599,1553,1514,1429,1377,1354c 

-! 

m . 
[0129] 

mmm 101 

(it$® 101 0§gi£) 

2,8.vXTJU-7,8-vtKat o, JK[2,3-d]t 0 U^v>- 
5(6H)-*>(350mg. 1.71mmol). 2-[(6->^;Utf' J 
V>-3-^f>U)^*>]7-g>(1.02g)Xi;p-h J fUX 
>X;U7fx>^-7Kfn%I(96mg)$h;UX>(12ml) 

;a^»S 130 deg C V 29.5 ttMtttt Lfc. 

J5J^;g^^lc@f^x5 1 ;K200ml)^iP^fc^. 

filPRKTk*"*- hU "tJA7K»»(50ml)* 7K(50m 

oai;tt*p6tt*(50iiii)Tfat»Lfc 0 



*«t*ET, ■*U»*£ THF(8.0ml)lZ» 

i as*iHb^h'j^A*»a(i6mi)at;aEtB 
(i.7ig)*ln*fc. 

70 deg C t? 6 B$M«#Lfco 
Oml)£Jnx.fc«L *(100ml)ai;fiSldta*(50 

^P^h^^f— (^*^>:If»x^;u=i:i-^ 
R»x^u)T?«»U Sfclcx— r^-S?>f 
nt°;ux-x;i.-es$£ H B B^ff i\ 

N-[2-[(6-^JU-3-tf'JS?=;U)**S/]7x-^]- 
5,6,7,8-^h^tKPe«JK[2,3-d]tf' J^v>-5-TS 
>(<b^tt 101X129mg)£ftfet6atLT»fco 



C<sub> 1 8</sub>H<sub>23</sub>N<sub>5</sub>O*0.5EtOAc 
doing 

CalcdrC, 65.02;H, 7.37;N, 18.96. 
FoundiC, 65.07;H, 7.42;N, 19.20. 

<sup>l</sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.19 (3 H, t, J=7.1Hz ), 1.30 (3 H, t, J=7.5Hz ), 1.90-2.16 (2 
H, m ), 2.74 (2 H, q, J=7.5Hz ), 3.31 - 3.53(2 H, m ), 3.62 - 
3.81 (2 H, m ), 3.88 (1 H, d, J-6.6Hz ), 4.60 (1 H, q, 
J=5.1Hz ), 5.57 (1 H, br ), 6.05 (1 H, br ), 6.81 (1 H, dd, 
J-7.6, 2.0Hz ), 7.03- 7.07 (1 H, m ), 7.19 - 7.29 (2 H, m ), 
8.02 (1 H, s ). 

IR(KBr ) 1661, 1599, 1553, 1514, 1429, 1377 and 1354 cm 
<sup>-l</sup>. 

[0129] 

Working Example 101 
(Production of compound 101 ) 

2 and 8 -diethyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine 
-5 (6 H ) -on (350 mg , 1 .71 mmol ), 2 - [ (6 -methylpyridine 
-3- yl ) oxy ] aniline (1 .02 g ) and the p-toluenesulfonic acid 
acid monohydrate (96 mg ) was mixed to toluene (12 ml ). 

mixture 29.5 hours was agitated with 130 deg C. 

After adding ethylacetate (200 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (50 ml ), 
thewater (50 ml ) and you washed with saturated saline (50 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (8.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (16 ml ) and zinc (1.71 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (200 ml ), thewater (100 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=l:l*ethylacetate ), furthermore did recrystallization with 
ether -diisopropyl ether jpl 1 , 2 and 8 -diethyl -N- [2 - [ (6 
-methyl -3- pyridinyl ) oxy ] phenyl ] - 5,6, 7 and 8 
-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 101 ) (129 mg ) as colorless crystal . 
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mplOO-106 deg C. 

5c*»WfflL C 2 3H 27 N 5 O-0.1H 2 O tLX 



Calcd:C,70.60;H,7.01;N,17.90. 

Found:C,70.40;H,6.88;N,17.72. 

l H-NMR(200MHz,CDCl 3 ) <5 1.13(3H,t,J=7.0Hz), 
1.28(3H,t,J=7.6Hz), 1.89-2.15(2H,m), 2.52(3 
H,s), 2.72(2H,q,J=7.6Hz), 3.31-3.39(2H,m), 3.6 
7(2H,dq,J=2.9. 7.0Hz), 4.21(lH,d,J=6.2Hz), 4.5 
6(lH,br), 6.68(1 H,t,J=6.7Hz), 6.78-6.90(2H,m), 
7.04-7. 14(3H,m), 8.02(lH,s), 8.25(lH,d,J=2.2 
Hz). 

IR(KBr)1595,1553,1512,1483,1435,1422,1250,l 
229cm* 1 . 

[0130] 

mmm 102 

(fb£&i02(DKi£) 

g-iWW,8-J?t KP fcf 'J K[2,3-d]t°U £ v>-5(6 
H)--t>(530mg. 2.99mmol), 2-(?-l—)\,7^}V? 

r-;u)T~'J>(i.8ig)&i/ p-h;n>*;u7tc/ 

Efe— 7KfDM(l 14mg)^h^X>(15ml)IC;I^^ 

130 deg C T? 36 SPflttl^Lfco 

fiJBS*«J(cft||x^;K300ml)*JlP5Lfc8k. 
fiW«il**-*-hU^A**i»(50iiil). 7K(50m 

i)at;tefpd**(50mi)-e3fe*Lfco 



&tt€XET* *£U »£fe£ THF(15ml)ICj# 

1 ^7K^b^h«J^A7K?§^(30ml)&^Sia 
(2.99g)£iQ*fc 0 

E^Bfl£ 70 deg C T* 6 B*f»«#Lfco 

SJ£S^tt*-b-7-f h-eaiBL. iti£x^u(20 
Oml)*llIjLfctt^ 7K(100ml)Xtftefij;£ffi7K(50 
ml)-egfe^Lfco 

<7 □ "7 b???* — (^*1f>:»»X^ JU=3 : 1 - 
2:1)T?«»L. $blCX-x^-V-rV^Pt°;bX 
— r;U-e?Mgfi£fTL\ 8-If*.N-[2.pi- 

UK[2,3-d]eU£v>-5-7£>(<t£^ 102)(134m 



mpl00-106deg C. 
elemental analysis values 

C<sub>23</sub>H<sub>27</sub>N<sub>5</sub>O*0.1 
H<sub>2</sub>0 doing 

Calcd:C, 70.60;H, 7.0 1;N, 17.90. 

Found:C, 70.40;H, 6.88;N, 17.72. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.13 (3 H, t, J=7.0Hz ), 1.28 (3 H, t, J=7.6Hz ), 1.89-2.15 (2 
H, m ), 2.52 (3 H, s ), 2.72 (2 H, q, J=7.6Hz ), 3.31-3.39 (2 H, 
m ), 3.67 (2 H, dq, J-2.9, 7.0Hz ), 4.21 (1 H, d, J=6.2Hz ), 
4.56 (1 H, br ), 6.68 (1 H, t, J=6.7Hz ), 6.78 - 6.90 (2 H, m ), 
7.04 -7.14 (3 H, m ), 8.02 (1 H, s ), 8.25 (1 H, d, J=2.2Hz ). 

IR(KBr) 1595, 1553, 1512, 1483, 1435, 1422, 1250 and 
1229 cm <sup>-l</sup>. 

[0130] 

Working Example 102 
(Production of compound 102 ) 

8 -ethyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (530 mg , 2.99mmol ), 2 - (phenyl sulfanyl ) aniline 
(1.81 g ) and p-toluenesulfonic acid acid monohydrate (114 
mg ) was mixed to toluene (15 ml ). 

mixture 36 hours was agitated with 130 deg C. 

After adding ethylacetate (300 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (50 ml ), 
thewater (50 ml ) and you washed with saturated saline (50 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF(15ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (30 ml ) and zinc (2.99 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (200 ml ), thewater (100 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=3:1 *2:1 ), furthermore did recrystallization with ether 
-diisopropyl ether jpl 1 , 8 -ethyl -N- [2 - (phenyl sulfanyl ) 
phenyl ] - 5, 6, 7and 8 -tetrahydro pyrido it acquired [2 and 3 
-d ] pyrimidine -5-amine (compound 102 ) (134 mg ) as pale 
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Calcd:C,69.58;H,6.12;N,15.46. 

Found:C,69.5 1 ;H,6. 1 2;N, 1 5.46. 

1 H-NMR(200MHz,CDCl 3 ) 6 1.09(3H,t,J=7.0Hz), 
1.83-2.05(2H,m), 3.04-3.29(2H,m), 3.48-3.67 
(2H,m), 4.50-4.58(lH,m), 4.93(lH,d,J=7.8Hz), 
6.73-6.84(2H,m), 6.99-7.04(2H,m), 7.11-7.24(3 
H,m), 7.36(lH,t,J=7.7Hz), 7.55(1 H,dd,J=7.4,l. 6 
Hz), 7.84(lH,s), 8.45(lH,s). 

IR(KBr) 1 593, 1 549, 1 5 1 8, 1499, 1 478, 1 45 1 ,1439, 1 
383,1354,743cm" 1 . 



[0131] 

mmm 103 

(it-gfy 103) 

8-X^;U-7,8-^tKPIf l JK[2 ) 3-d]e i J5i;>-5(6 

H) -7|->(499mg. 2.82mmol), 4-(4-^PP7iy+ 
v)7-'J>(1.86g)S^ p-ML>X>7JU*>gg- 
7XfQ!fel(107mg)$h;UX>(15ml)IC;l^^-fe!-7io 

;1£«9* 125 deg C X 22 B#M«#Lfco 

S(6JE*»lc»Btx^;K200ml)*injlfctt, 

t&%\m.&7kmi-h , )'t>2±7kmfc(50ml). 7K(50m 

I) »tffifDfctt*(5Qml)-CiJfcj*Lfc. 



\zmmzittzo 

fb*0 mi- h 'J 0 A(2 1 3mg)£ *D 
SS*B£MT? 30 #|ffl«#Lfcc 
7-feh>(2.0ml)£ttl;t. i®$IJ<7>7K^b*^Sf- 

tz B 

IE&X^;|,(100ml)£ftl;tfcSL 7K(50ml x 2)& 

*i*ttlt-*-HJ AT?tt»Lfc. 

9P7hy7^-(^+t>:KIlf^=3:l- 
2:1-1:1 -i^x^uyeffiilU N-[4-(4-<7P n 
7i/**>)7i— ;U]-8-X^;U-5,6,7,8-xh7th* 
Ptf'JK[2,3-d]t°'J£^>-5-T5>0b^^) 103)(9 



2003-11-11 

yellow crystal . 
mp94-95deg C. 
elemental analysis values 

C<sub>2 1 </sub>H<sub>22</sub>N<sub>4</sub>S doing 
Calcd:C, 69.58;H, 6.1 2;N, 15.46. 
Found:C, 69.51;H, 6.12;N, 15.46. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .09 (3 H, t, J=7.0Hz ), 1 .83 - 2.05 (2 H, m ), 3.04 - 3.29 (2 H, 
m ), 3.48 - 3.67 (2 H, m ),4.50 - 4.58 (1 H, m ), 4.93 (1 H, d, 
J=7.8Hz ), 6.73 - 6.84 (2 H, m ), 6.99 - 7.04 (2 H, m ), 7.1 1 - 
7.24(3 H, m ), 7.36 (1 H, t, J=7.7Hz ), 7.55 (1 H, dd, J=7.4, 
1.6Hz ), 7.84 (1 H, s ), 8.45 (1 H, s ). 

IR (KBr) 

159,315,491,518,149,914,781,451,143,913,831,354,743 cm 
<sup>-l</sup>. 

[0131] 

Working Example 1 03 
(compound 103 ) 

8 -ethyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (499 mg , 2.82mmol ), 4 - (4 -chlorophenoxy ) aniline 
(1.86 g ) and p-toluenesulfonic acid acid monohydrate (107 
mg ) was mixed to toluene (15 ml ). 

mixture 22 hours was agitated with 125 deg C. 

After adding ethylacetate (200 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (50 ml ), 
thewater (50 ml ) and you washed with saturated saline (50 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (15 ml ). 

sodium borohydride * (213 mg ) was added. 

mixture 30 min was agitated with room temperature . 

Including acetone (2.0 ml ), after treating sodium borohydride 
* of excess , the mixture was concentrated under vacuum . 

After adding ethylacetate (100 ml ), water (50 ml X 2 ) and 
you washed with saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=3:1 *2: 1 * 1 : 1 * ethylacetate ), N- [4 - (4 -chlorophenoxy ) 
phenyl ] - 8 -ethyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 
and 3 -d ] pyrimidine -5-amine (compound 103 ) (92 mg ) as 



Page 164 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



2003-11-11 



, H-NMR(200MHz > CDCl 3 ) 8 1.21(3H,t,J=7.0Hz), 
1.95-2.16(2H,m), 3.32-3.61 (2H,m), 3.69(2H,d 
q,J=2.5,7.0Hz), 3.90(lH,t,J=3.7Hz), 4.51(lH,t,J 
-4.4Hz), 6.64-6.71(2H,m), 6.83-7. 06(4H,m), 7. 
19-7.26(2H,m), 8.11(lH,s), 8.49(lH,s). 

[0132] 

HJS#J 104 

(it£fy 104 ©SJt) 

8-X^;U-7,8-vtKPt: 0| JK[2,3-d]t o, J^v>-5(6 
H)-7l->(303mg. 1.71mmoI). 2-[(6^;Ut°U V 

>-3-^;u)^4v]7~ , J>(i.03 g )&i;p-h;ux> 

X;U7t^>^-7KW^»(33mg)$-h;UX>(10ml)IC 
120 deg C T* 13 mWim»Ltzo 

£(sa*aicBF»xT;u(ioomi)$jp*fca, 
ia»«ii*jiH-hu^A**»(40iiii)ai;wp 

fttt*(20ml)T?jife»Lfco 

*»E£*ET. B£U THF(5.0ml)IC^ 

(i.77g)**a^fco 

70 deg C Tf 4 WIWaitLfco 

Oml)*JjQ*.fcSL 7k(75ml x 2)&i;i&fn£tt;K 
(50ml)T*75t;tLfco 

^□■7h^57-f-(^*-y->:»iftx^;U=3:2- 
l:2^ft»x^U)T««U *&ICB»X^;U. 
^^t^>T^$S B B 9 ^^ : TL^.N-(8-X^;^.5,6,7,8- 
xh5tKPIfjK[2,3-d]eU52/>-5-fJU)-N-[2- 
[(6-/^JU-3-tfUS?-JU)3f-*S/]7x-;U]7S> 
(<b£tt 104X400mg)*arttfettfttLr#fco 



the brown color oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.21 (3 H, t, J=7.0Hz), 1.95-2.16(2 H, m ), 3.32 - 3.61 (2 H, 
m ), 3.69 (2 H, dq, J=2.5, 7.0Hz ), 3.90(1 H, t, J=3.7Hz ), 4.51 
(1 H, t, J-4.4Hz ), 6.64 - 6.71 (2 H, m ), 6.83 - 7.06 (4 H, m ), 
7.19 - 7.26 (2 H, m ), 8.1 1 (1 H, s ),8.49 (1 H, s ). 

[0132] 

Working Example 1 04 
(Production of compound 104 ) 

8 -ethyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (303 mg , 1.71mmol ), 2 - [ (6 -methylpyridine -3- yl ) 
oxy ] aniline (1 .03 g ) and p-toluenesulfonic acid acid 
monohydrate (33 mg ) was mixed to toluene (10 ml ). 

mixture 13 hours was agitated with 120 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (40 ml ) and 
youwashed with saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (5.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (10 ml ) and zinc (1 .77 g ) was added. 

mixture 4 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (150 ml ), thewater (75 ml X 2 ) and it washed 
with saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=3:2*1 :2* ethylacetate ), furthermore did recrystallization with 
ethylacetate -hexane , N- (8 -ethyl -5, 6, 7, 8-tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-yl ) -N- itacquired [2 - [ (6 
-methyl -3- pyridinyl ) oxy ] phenyl ] amine (compound 104 ) 
(400 mg ) as pale yellow crystal . 



mpl08-109 deg C. 

5c*»*rffi C 21 H 23 N 5 0 ■ 0.33H 2 O t 
LX 



mpl08-109deg C. 
elemental analysis values 

C<sub>2K/sub>H<sub>23</sub>N<sub>5</sub>O*0.33H<sub>2</sub>O 
doing 



Calcd:C,68.65 ;H,6.49;N, 1 9.06. 

Found:C,68.50;H,6.50;N, 19,05. 

1 H-NMR(200MHz,CDCl 3 ) $1.1 5(3 H,t, J=7.2Hz), 
1.98-2.17(2H,m), 2.52(3H,s), 3.36-3.42(2H, 



CalcdiC, 68.65;H, 6.49;N, 19.06. 
Found:C, 68.50;H, 6.50;N, 19.05. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.15 (3 H, t, J=7.2Hz ), 1.98 - 2.17 (2 H, m ), 2.52 (3 H, s ), 
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m), 3.65(2H,q,J=7.1Hz), 4.23(1 H,d,J=6.8Hz), 
4.59-4.64(1 H,m), 6.66-6.90(3H,m), 7.04-7.16(3 
H,m), 8.07(lH,s), 8.25(1 H,d,J=2.6Hz), 8.47(1 
H,s). 

IR(KBr)1597,1551,1518,1485,1443,1385,1248,l 
229cm -1 . 

[0133] 

iHi 105 

105 (DSit) 

8-X^;U-7,8-vi=KPt O| JK[2,3-d]t 0, J5v>-5(6 
H)-^->(302mg. 1.70mmol). 3-TSy-2->h4 L V 
S/'Ol/ [b,dp^>(l .09g)& p-Hl/X>7JU 
*>»-*fPttl(32mg)*hJUX>(17ml)lCS^ 

120 deg C T? 12.5 IftWatttLfco 
SJ£a**lcB»x^;Kioomi)SJnAfc«, 

tefPK»**^h , J^A*»a(20ml), *(20m 

i)»t;iafpft**(20iiii)-cgfe»Lfco 

»»E£*ET. BSU »££ THF(8.0ml)ICjg 

i as*i«b-*-h'j^A*»*(i6mi)ai;aiB 
(i.7Qg)*ai*fc. 

S£tt£ 70 deg C T? 2.5 B#M«#Lfco 

fi(5S*»S-b5^h-eatiaL. lMtx*j|,(lO 
0ml)£AD;lfc&. *(50ml)atffi|Pfttt*(20 
ml)T?ife»Lfc 0 

i:2)-ett»L, *&lcMx^UT?Sfiii*fT 
IVS-xT^U-N^-yh+vv^^l/tb^l^^-S 
--f;U)-5,6,7,8-xh^tKPt 0| jK[2,3-d]t o, J^V> 
-5-75>«t*«B 105)(352mg)taf^-ly>S?felS 

mp 169- 170 deg C. 
5£*fl* fit C 22 H 22 N 4 0 2 <tLT 



Calcd:C,70.57;H,5.92;N,14.96. 
Found:C,70.3 1 ;H,6. 14;N, 14.86. 
l H-NMR(200MHz,CDCl 3 ) 5 1.23(3H,t,J=7.2Hz), 



3.36 - 3.42 (2 H, m ), 3.65(2 H, q, J=7.1Hz ), 4.23 (1 H, d, 
J-6.8Hz ), 4.59 - 4.64 (1 H, m ), 6.66 - 6.90 (3 H, m ), 7.04 - 
7.16 (3 H, m ), 8.07 (1 H, s ),8.25 (1 H, d, J=2.6Hz ), 8.47 (1 
H,s). 

IR(KBr) 1597, 1551, 1518, 1485, 1443, 1385, 1248 and 
1229 cm <sup>-K/sup>. 

[0133] 

Working Example 105 
(Production of compound 1 05 ) 

8 -ethyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (302 mg , 1 .70mmol ), 3 -amino -2- methoxy di benzo 
[b, d ] furan (1.09 g ) and the p-toluenesulfonic acid acid 
monohydrate (32 mg ) was mixed to toluene (17 ml ). 

mixture 12.5 hours was agitated with 120 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (8.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (16 ml ) and zinc (1 .70 g ) was added. 

mixture 2.5 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (100 ml ), thewater (50 ml ) and it washed with 
saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=2:1*1 :2 ), furthermore did recrystallization with 
ethylacetate , 8 -ethyl -N- (2 -methoxy di benzo [b, d ] furan 
-3- yl ) - 5, 6, 7and 8 -tetrahydro pyrido it acquired [2 and 3 
-d ] pyrimidine -5-amine (compound 105 ) (352 mg ) as pale 
orange crystal . 

mpl69-170degC. 

elemental analysis values 

C<sub>22</sub>H<sub>22</sub>N<sub>4</sub>0<sub>2</sub> 
doing 

Calcd:C, 70.57;H, 5.92;N, 14.96. 
Found:C, 70.31 ;H, 6.14;N, 14.86. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
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2.05-2.09(lH,m), 2.19-2.26(lH,m), 3.34-3.58 
(2H,m), 3.72(2H,q,J=7.1Hz), 3.95(3H,s), 4.64 
(2H,br), 6.91(lH,s), 7.24-7.36(3H,m), 7.45-7.5 
1(1 H,m), 7.76-7.80(lH,m), 8.15(lH,s), 8.53(1 
H,s). 

IR(KBr)1597,1551, 1516,1485, 1443, 1298,1 165c 
-l 

m . 
[0134] 

8-X^;U-7,8-vtKPt 0, JK[2,3-d]tfU^v>-5(6 

H) -:*>(299mg. 1.69mmol), 3-(3-^PP^xy^ 

5/)7— U>(i.iig)attf p-h;ux>7.;u/1x>^- 
*»«l(32ii«)*h^x>(l7ml)lcS^$-&fc 0 

120 deg c -e i2.5 mmmnLtz 0 

Rea*ftlCimx^/K100ml)*lD*fc*. 
fi*D*lt**^h , J^A7K*a(20ml). 7K(20m 

I) atfttfP***(20ml)1f**Lfc. 



»«£«ET. SSU THF(8.0ml)IC^ 

i as*mb^h'j^A*5sa(i6mi)ai;ffitB 
(i.e9gy*jpAfc 0 

70 deg c v 3 mrmnuzo 

fij£«*to£*^hT?at»u bfkx^;u(io 

0ml)£JP;ifc&, 7k(50ml)ai;iafPft*7K(20 
ml)-Cft»Lfc. 

^□■7hy^7-f— (^*"9">:fti|x^;u-2:i-» 
1 :l)"efifiL, N-[3-(3-£P P7i/**>)7i- 
;U]-8.X^;U.5,6 f 7,8-T-h^tKPbfUK[2 f 3-d]e 
'JSi?>-5-75>Ob^% 106)(288mg)*^-b>S/ 

l H-NMR(200MHz,CDCl 3 ) 5 1.20(3 H,t,J=7.1 Hz), 
1.91-2.16(2H,m), 3.34-3.56(2H,m), 3.69(2H,d 
q,J=2.6,7.1Hz), 3.82(lH,br), 4.51(lH,brs), 6.35 
-6.47(3H,m), 6.89-6.95(lH,m), 7.01-7.08(1H, 
m), 7.13-7.29(3H,m), 8.10(lH,s), 8.49(1 H,s). 

IR(KBr) 1 597, 1 549, 1 520, 1 472, 1 223, 1 1 50cm* 1 . 



[0135] 



1 .23 (3 H, t, J=7.2Hz ), 2.05 - 2.09 (1 H, m ), 2.19 - 2.26 (1 H, 
m ), 3.34 - 3.58 (2 H, m ),3.72 (2 H, q, J=7.1Hz ), 3.95 (3 H, 
s ), 4.64 (2 H, br ), 6.91 (1 H, s ), 7.24 - 7.36 (3 H, m ), 7.45 - 
7.51 (1 H, m ),7.76 - 7.80 (1 H, m ), 8.15 (1 H, s ), 8.53 (1 H, 
s). 

IR(KBr) 1597, 1551, 1516, 1485, 1443, 1298 and 1165 cm 
<sup>-K/sup>. 

[0134] 

Working Example 106 
(Production of compound 1 06 ) 

8 -ethyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (299 mg , 1 .69mmol ), 3 - (3 -chlorophenoxy ) aniline 
(1.11 g ) and p-toluenesulfonic acid acid monohydrate (32 
mg ) was mixed to toluene (17 ml ). 

mixture 12.5 hours was agitated with 120 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (8.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (16 ml ) and zinc (1 .69 g ) was added. 

mixture 3 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (100 ml ), thewater (50 ml ) and it washed with 
saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=2:1*1:1 ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 8 -ethyl -5, 
6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 106 ) (288 mg ) as the orange oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.20 (3 H, t, J=7.1Hz ), 1.91 - 2.16 (2 H, m ), 3.34 - 3.56 (2 H, 
m ), 3.69 (2 H, dq, J=2.6, 7.1Hz ), 3.82(1 H, br ), 4.51 (1 H, 
brs ), 6.35 - 6.47 (3 H, m ), 6.89 - 6.95 (1 H, m ), 7.01 - 7.08 
(1 H, m ), 7.13 -7.29 (3 H, m ), 8.10 (1 H, s ), 8.49 (1 H, s ). 

IR(KBr) 1597, 1549, 1520, 1472, 1223 and 1150 cm 
<sup>-l</sup>. 

[0135] 
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HfiEflfl 107 

(ft** 107 <omm 

8-X^;u.7,8-vtKPt e| JK[2 5 3-d]t 0| J5v>-5(6 

H) -*>(296mg s 1.67mmol). 3-[(6->^;Ut: 'J V 

X;L/7n>^-7Kfa^l(16mg)^H;UX>(17ml)IC 

S*** 120 deg CV 11.5 SPelJtftLfco 

P -h;UX>X^/tN>^-7kfP%(16mg)^ii*P 
U £blC 120 deg C "C 5.5 ftRSftf #Lfc 0 

SI^;l*t)[Ci^^XT;U(100ml)^iPx.fc^ % 
tSfi3m^7X*^h , J^A7j<J8;^(20ml), 7K(20m 

I) Sl/fiSW6*M7K(20ml)T*3t;fLfco 



;§ilt£Ml±T. g£U THF(6.0ml)IC» 

1 a^TKIftft^h'J^ATKS^^mOaiXffitt 
(1.67g)£J]P*fcp 

«£*£ 70 deg C T* 3.5 B#|ffl«#Lfco 

Oml)£iP*_fcf£. *(50ml)at;te|Pfttt7K(25 
ml)-C*;fLf: 0 

K»x^;u— KKx^;u:x^y— ^=20:i)tf» 
«u $bic^x^;u-i;>rv^pt 0 ;ux^;u 

T?S|ga*fTL\N-(8-X^;U-5 > 6,7,8- J fh J 5tK 
□ t o, JK[2,3-d]t 0, J^V>-5->f;U)-N-[3-[(6-yT;U 
-3-t°'Jvx;U)^v]7xx;u]T^>(ft*%I 10 
7)(160mg)^^Mfef£ B B H<tLT#/ro 

mp 128- 130 deg C. 

! H-NMR(300MHz,CDCl 3 ) d 1.20(3H,t,J=7.2Hz), 
1.97-2.00(lH,m), 2.07-2. 13(lH,m), 2.54(3H, 
s), 3.35-3.5 l(2H,m), 3.68(2H,quintet,J=6.5Hz), 
3.81(lH,d,J=6.0Hz), 4.51(lH,q-like), 6.32(1H, 
s), 6.33(lH,d,J=6.3Hz), 6.43(lH,d,J=7.2Hz), 7. 
ll-7.17(2H,m), 7.24-7.26(lH,m), 8.10(lH,s), 
8.31(lH,d,J=3.3Hz), 8.49(lH,s). 

IR(KBr) 1 599, 1 549, 1520,1483,1231,11 50cm* 1 . 



[0136] 

108 
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Working Example 107 
(Production of compound 107 ) 

8 -ethyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (296 mg , 1.67-mmol ), 3 - [ (6 -methylpyridine -3- yl ) 
oxy ] aniline (1 .00 g ) and p-toluenesulfonic acid acid 
monohydrate (16 mg ) was mixed to toluene (17 ml ). 

mixture 1 1.5 hours was agitated with 120 deg C. 

It added p-toluenesulfonic acid acid monohydrate (16 mg ), 
furthermore 5.5 hours agitated with 120 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (1 .67 g ) was added. 

mixture 3.5 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (100 ml ), thewater (50 ml ) and it washed with 
saturated saline (25 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane rethylacetate 
=l:l*ethylacetate *ethylacetate :ethanol =20:1 ), furthermore 
did recrystallization with ethylacetate -diisopropyl ether jpl 1 , 
N- (8 -ethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) -N- itacquired [3 - [ (6 -methyl -3- 
pyridinyl ) oxy ] phenyl ] amine (compound 107 ) (160 mg ) 
as pale yellow crystal . 

mpl28-130degC. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.20 (3 H, t, J=7.2Hz ), 1.97 - 2.00 (1 H, m ), 2.07 - 2.13 (1 H, 
m ), 2.54 (3 H, s ), 3.35 -3.51 (2 H, m ), 3.68 (2 H, quintet, 
J=6.5Hz), 3.81 (1 H, d, J=6.0Hz ), 4.51 (1 H, q-like ), 6.32 (1 
H, s ), 6.33 (1 H, d, J=6.3Hz ), 6.43 (1 H, d, J=7.2Hz ), 7.1 1 
-7.17 (2 H, m ), 7.24 - 7.26 (1 H, m ), 8.10 (1 H, s ), 8.31 (1 
H, d, J=3.3Hz), 8.49(1 H, s ). 

IR (KBr) 1599, 1549, 1520, 1483, 1231 and 1150 cm 
<sup>-l</sup>. 

[0136] 

Working Example 108 
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2-y^;U-7,8-vtKPt°'jK[2,3-d]t 0, J^v>-5(6 

H) -^->(504mg, 3.09mmol), 3-(3-^PP^x/+ 
v)T-'J>(2.04g)ai; p-h^UX^X^Ttx^^- 
7Kft^(29mg)$h^X>(30ml)lC;g^$i±fco 

Sftfte 125 deg C -C 19.5 IfclHStttLfco 

SJtS^ttlcRlftX^ jU(100ml)*flI Afcft. 
fiW«»**+h'J^A7KiS*(20ml). 7K(20m 

I) XtffiW***(20ml)"eft»Lfco 

»tt*«ET, B*U THF(10ml)lC» 

l aS*IHb^ hU^A***(20ml)Xi;3EfB 
(3.09g)£Ja*_fco 

70 deg C "C 6 tifffiffiWLtzo 

Oml)£Jn*.fcflL 7k(50ml)&i;tafP***(30 
ml)T*jSfe/^Lfco 

£P7Hf^7-<— (^^>:Kilf;i/=l:H 

^PfcfjUX— TJU"CStefl£fr L\ N-[3-(3-£P 
P7iy*vPi-^]-2-yf;i/-5,6,7,8.fh7t 
KPe«JK[2 f 3-d]e'J5S?>-5-75>«b**l 108) 
(143rog)£*1tfe«Bi:LT»fco 



(Production of compound 108 ) 

2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (504 mg , 3.09mmol ), 3 - (3 -chlorophenoxy ) aniline 
(2.04 g ) and p-toluenesulfonic acid acid monohydrate (29 
mg ) was mixed to toluene (30 ml ). 

mixture 19.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF(lOml). 

1 normal sodium hydroxide aqueous solution production 
liquid (20 ml ) and zinc (3.09 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (150 ml ), thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=1 : 1 *ethylacetate ), furthermore did recrystallization with 
ethylacetate -diisopropyl ether jpl 1 , N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 108 ) (143 mg ) as pale yellow crystal . 



mp98-106 deg C. 

5c*##Hi! C 20 H l9 ClN4O-0.25H 
2 OtLX 

Calcd:C,64.69;H,5.29;N,15.09. 



mp98-106deg C. 
elemental analysis values 

C<sub>20</sub>H<sub>19</sub>ClN<sub>4</sub>O*0.25H<sub>2</sub>O 
doing 

Calcd:C, 64.69;H, 5.29;N, 15.09. 



Found:C,64.4 1 ;H,5.29;N, 1 5 .00. 

l H-NMR(300MHz,CDCl 3 ) 6 1.93-2.01(lH,m), 
2.10(lH,br), 2.47(3H,s), 3.45-3.49(2H,m), 3.81 
(lH,d,J=6.9Hz), 4.56(lH,q-like), 5.37(lH,brs), 
6.36-6.40(2H,m), 6.46(1 H,d,J=6.3Hz), 6.92(1 H, 
dd,J=8.3, 1.4Hz), 7.02(1 H,t,J=2.1 Hz), 7.06(1 H, 
d,J=8.1Hz), 7.17(lH,t,J=8.0Hz), 7.25(lH,t,J=8. 
1Hz), 8.13(lH,s). 

IR(KBr)1609,1584,1487,1472 5 1433, 1223,1 150c 
-i 

m . 
[0137] 



FoundrC, 64.41 ;H, 5.29;N, 15.00. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.93-2.01 (1 H,m), 2.10(1 H, br), 2.47 (3 H,s),3.45- 
3.49 (2 H, m ), 3.81(1 H, d s J=6.9Hz ), 4.56 (1 H, q-like ), 
5.37 (1 H, brs ), 6.36 - 6.40 (2 H, m ), 6.46 (1 H, d, J=6.3Hz ), 
6.92 (1 H, dd, J=8.3, MHz ), 7.02 (1 H, t s J=2.1Hz), 7.06(1 
H, d, J=8.1Hz ), 7.17 (1 H, t, J=8.0Hz ), 7.25 (1 H, t, 
J=8.1Hz ), 8.13(1 H,s). 

IR(KBr) 1609, 1584, 1487, 1472, 1433, 1223 and 1150 cm 
<sup>-K/sup>. 

[0137] 
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mmm 109 

«b**109fl)«Jt) 

5->7Pa-2-y^;Ut 0 UK[2,3-d]t o USv>(185m 
g x 1.03mmol)Sx$ry— ;U(10ml)IZjg«$i±, 4- 
(4-^PP7xy*5/)7-U>(453mg)at;ai*a 
(0.17ml)£Anx_fco 

ft»x^;u(250mi)SftiAfcft, mufcwm 

tfi*(30ml)"Cifc}*Lfco 

»8E£«IET. B*U WaiLfcttS*fti*x 
^UT?£5fc;$U N-[4-(4-^PP7x/+i/)^iZ 
^]-2->^;ue f JK[2,3-d]eU5e?>-5-75>«b 
£^ l09)(l79mg)£1tfelSB£LT»fco 

^□■7h^7-r-(^**>:»»X^^=l:2- 
ffilf;k>*y- >l/=10:l — 

;U-40:l)-ett«L, ra<b*«B«b*«B 109) 
(138mg)£f#fco 

£ft:317mg e 

mp272-278 deg C(#«). 

5c*»«f» C 2 oH 15 ClN 4 0-H 2 0 tL 
X 



Working Example 109 
(Production of compound 109 ) 

5 -chloro -2- methyl pyrido melting [2 and 3 -d ] pyrimidine 
(185 mg , 1.03mmol ) in ethanol (10 ml ), 4 - (4 
-chlorophenoxy ) aniline (453 mg )and it added concentrated 
hydrochloric acid (0.17 ml ). 

mixture 1 hour was agitated with room temperature . 

After adding ethylacetate (250 ml ), saturated sodium 
bicarbonate * aqueous solution (30 ml ), water (30 ml ) and 
youwashed with saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , it washed crystal which 
wasprecipitated with ethylacetate , N- [4 - (4 
-chlorophenoxy ) phenyl ] - 2 -methyl pyrido it acquired the[2 
and 3 -d ] pyrimidine -5-amine (compound 109 ) (179 mg ) as 
yellow crystal . 

mother liquor was concentrated under vacuum , residue was 
refined with[shirikagerukaramukuromatogurafii ] 
(hexane :ethylacetate =l:2*ethylacetate :methanol 
=10:1 *dichloromethane :methanol =40:1 ), same compound 
(compound 109 ) (138 mg ) was acquired. 

total :317mg . 

mp272-278deg C (Disassembly). 



elemental analysis values 

C<sub>20</sub>H<sub>15<^sub>ClN<sub>4</sub>O*H<sub>2</sub>O 
doing 



Calcd:C,63.08;H,4.50;N,14.71. 

Found:C,62.96;H,4.09;N,14.51. 

I H-NMR(200MHz,DMSO-d 6 ) 6 2.75(3H,s), 6.84 
(lH,br), 7.06-7.1 l(2H,m), 7.15(2H,d,J=8.8Hz), 
7.39-7.49(4H,m), 8.60(1 H,br), 9.76(1 H,br), 9.8 
6(lH,br). 

[0138] 

mmm no 

(1b6ftnoa>»ft) 

2->5 L ;U-7,8-vtKPtfUK[2,3-d]tfU5v>-5(6 
H)-^->(497mg. 3.05mmol), 2-(?x^;U7JU? 
T=;U)7-'J^(3.68g)atf p-h;UX>X;U/-h> 
l£-7k*D^(58mg)£hJUx:>(30ml)IC;g^£# 

125 deg C V 26 B#M«#Lfc. 

SJ6a*»tMx^;u(ioomi)tln*fc«. 

mUviWmi-W 1 ?l*7kmfc(20m\) s 7K(20m 



Calcd:C, 63.08;H, 4.50;N, 14.71. 

Found:C, 62.96;H, 4.09;N, 14.51. 

<sup>K/sup>H-nmr (200 MHz , DMSO 
-d<sub>6</sub> );de 2.75 (3 H, s ), 6.84 (1 H, br ), 7.06 - 
7.1 1 (2 H, m ), 7.15 (2 H, d, J=8.8Hz ), 7.39 - 7.49(4 H, m ), 
8.60 (1 H, br ), 9.76 (1 H, br ), 9.86 (1 H, br ). 

[0138] 

Working Example 1 10 
(Production of compound 110) 

2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (497 mg , 3.05mmol ), 2 - (phenyl sulfanyl ) aniline 
(3.68 g ) and p-toluenesulfonic acid acid monohydrate (58 
mg ) was mixed to toluene (30 ml ). 

mixture 26 hours was agitated with 125 deg C. 

After adding ethy lacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
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*«S«ET,iiU«a* THF(10ml)IZ» 
(3.05g)£*)n*_fco 

E£tt£70 deg C-C6B»|B«»Lfc D 
Oml)£jjD;lfc&. *(50ml)&tftt?[]dt6*(30 

*PVh^57*— (^**2/:ftIftx*JU=l:l-> 
ft»X^;U-»»X^;U:X$/-^=20:l)T?« 

;i/-N-[2-(7i-JI/X;i,77-^PxZjl / ].5,6 ) 7 > 8 
-^h^tKnt°'JK[2,3-d]t 0| J^v>-5-y^>ab 
110X132mg)£fcfe*6fifcLT»fc. 

mp 174- 176 deg C. 



thewater (20 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF(lOml). 

1 normal sodium hydroxide aqueous solution production 
liquid (20 ml ) and zinc (3.05 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (150 ml ), thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=l:l*ethylacetate *ethylacetate :ethanol =20:1 ), furthermore 
did recrystallization with ethylacetate , 2 -methyl -N- [2 - 
(phenyl sulfanyl ) phenyl ] - 5, 6, 7and 8 -tetrahydro pyrido it 
acquired [2 and 3 -d ] pyrimidine -5-amine (compound 110) 
(132 mg ) as colorless crystal . 

mpl74-176deg C. 



5c*##HI C 2 oH 20 N 4 S-1.25H 2 0 t 



elemental analysis values 

C<sub>20</sub>H<sub>20</sub>N<sub>4</sub>S* 1 .25H<sub>2</sub>0 
doing 



Calcd:C,64.75;H,6. 1 1 ;NJ 5. 10. 

Foiind:C,64.78;H,6.12;N, 15.02. 

] H-NMR(200MHz,CDCl 3 ) 6 1.86-1. 98(2H,m), 
2.44(3H,s), 3.12-3.17(lH,m), 3.26(lH,br), 4.61 
(lH,q-like), 4.97(1 H,d,J=7.6Hz), 5.26(lH,brs), 
6.72-6.85(2H,m), 7.02(2H,dd,J=6.5,1.9Hz), 7.10 
-7.23(3H,m), 7.35(lH,t,J=7.8Hz), 7.54(lH,dd,J 
=7.7,1.5Hz), 7.91(lH,s). 

IR(KBr)1591, 1572,1497,1478,1439,1316,741cm" 
i 

[0139] 

JtfflM ill 
«b^ttin©»J6) 

8K2^h+vx^;u)-2.^;U-7,8-vtKPt°UK 
[2,3-d]t o, J^V>-5(6H)-^>(1.20g.5.42mmol). 
2-(yjL-Jl7s)^T-)^)T- l Jy(5A6g)Rlf p- 

Hux>xju,loK-7KfQ^(o.20g)£hJUx> 

(50ml)(C;I^$-ri-fco 

3Eftft£ 125 deg C V 38.5 «|H|««iLfco 

fii6iB*»lcBB|x^jKioomi)tln5tfc«, 



CalcdiC, 64.75;H,6.11;N, 15.10. 
Found:C, 64.78;H, 6.12;N, 15.02. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.86 - 1.98 (2 H, m ), 2.44 (3 H, s ), 3.12 - 3.17 (1 H, m ), 
3.26 (1 H, br ), 4.61(1 H, q-like ), 4.97 (1 H, d, J=7.6Hz ), 
5.26 (1 H, brs ), 6.72 - 6.85 (2 H, m ), 7.02 (2 H, dd, J=6.5, 
1.9Hz ), 7.10 - 7.23 (3 H, m ), 7.35(1 H, t, J=7.8Hz ), 7.54 (1 
H, dd, J=7.7, 1.5Hz ), 7.91 (1 H, s ). 

IR(KBr) 159,115,721,497,147,814,391,316,741 cm 
<sup>-l</sup>. 

[0139] 

Working Example 1 1 1 
(Production of compound 111) 

8 - (2 -methoxyethyl ) - 2 -methyl -7, 8-dihydro pyrido [2 and 
3 -d ] pyrimidine -5 (6 H ) -on (1.20 g, 5.42mmol ), 2 - 
(phenyl sulfanyl ) aniline (5.46 g ) and p-toluenesulfonic acid 
acid monohydrate (0.20 g ) was mixed to toluene (50 ml ). 

mixture 38.5 hours was agitated with 125 deg C. 
After adding ethylacetate (100 ml ) to reaction mixture , 
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tettft»**-*-HJ^A*»5«(25ml)&l/i&fQ 
*tt*(25ml)T*3fc£Lfc. 

*rtt«**J7Kttil-*-MJ ^ A-ea^Lfco 

»«*XJET. H*U THF(15ml)IC» 

l ^S7K®^1-h'J't7A7k;"i;«(30ml)&i;ffiro v 
(5.42g)^*QK.fc 0 

SS*ft*70 deg CT*6B#IW«#Lfc. 
Oml)£flP*;fc&. 7K(l00ml)Sl/tSlQ^^7K(50 

l:l^ft8xf;i,)tiIL. 8-(2-/h*«>X* 

;u)-2->^;u-N-[2-pi— ;ux;u7t=- ^pi- 

;U]-5,6,7,8--rh7tKntf l JK[2 ) 3-d]tf l J5e»-5- 
fc. 

' H-NMR(200MHz,CDCI 3 ) 5 l .85- 1 .93(2H,m), 
2.44(3H,s), 3.l4-3.38(2H,m), 3.32(3H,s), 3.49- 
3.6l(2H,m), 3.65-3.85(2H,m), 4.56(lH,q-like), 
4.96(lH,d,J=7.4Hz), 6.75(lH,td,J=7.6,l.3Hz), 
6.82(1 H,d,J=8.4Hz), 6.98-7.03(2H,m), 7.10-7.2 
3(3H,m), 7.30(1 H,td,J=8.2,1.2Hz), 7.53(lH,dd,J 
=7.6,1. 4Hz), 7.84(1 H,s). 

IR(KBr)1591, 1555,1499,1478,1439,1422,1358,1 
316,1117,743cm- 1 . 

[0140] 

mmm m 

«b*ttii2©«jfi) 

8-(2-> vx^)-2->^i>-7,8-v t Ka e 'J K 
[2,3-d] tf U5v>-5(6H)-;f>(327mg. 1 .48mmo 
1), 4-(4--?PP7x/^rv)T-U>(0.97g)&Dt p- 
h^X>X;U7^>^-7KfQ^l(28mg)^h^x> 
(l5ml)lcS**1*fc. 

££*B£ 125 deg C -C 14 B*IH«#Lfco 

teftftlt***MJ^ A*»«(20ml), *(20m 
l)Stffift£**(20ml)-oa£Lfc. 



»«**ET, S£U THF(6.0ml)ICj§ 



2003-11-11 

saturated sodium bicarbonate * aqueous solution (25 ml ) and 
youwashed with saturated saline (25 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF(15ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (30 ml ) and zinc (5.42 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (250 ml ), thewater (100 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=2:1*1:1 *ethylacetate ), 8 - (2 -methoxyethyl ) - 2 -methyl 
-N- [2 - (phenyl sulfanyl ) phenyl ] - 5, 6, 7 and 8 -tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5 -amine 
(compound 1 1 1 ) (1 .33 g ) as brown color oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.85 - 1.93 (2 H, m), 2.44 (3 H, s ), 3.14 - 3.38 (2 H,m), 
3.32 (3 H, s ), 3.49 -3.61 (2 H, m ), 3.65 - 3.85 (2 H, m ), 4.56 
(1 H, q-like ), 4.96 (1 H, d, J=7.4Hz ), 6.75 (1 H, td, J=7.6, 
1.3Hz ), 6.82 (1 H, d, J=8.4Hz ), 6.98 -7.03 (2 H, m ), 7.10 - 
7.23 (3 H, m ), 7.30 (1 H, td, J=8.2, 1.2Hz ), 7.53 (1 H, dd, 
1=7.6, 1.4Hz ), 7.84(1 H, s ). 

IR (KBr ) 

159,115,551,499,147,814,391,422,135,813,161,117,743 cm 
<sup>-K/sup>. 

[0140] 

Working Example 1 1 2 
(Production of compound 112) 

8 - (2 -methoxyethyl ) - 2 -methyl -7, 8-dihydro pyrido [2 and 
3 -d ] pyrimidine -5 (6 H ) -on (327 mg , 1 .48mmol ), 4 - (4 
-chlorophenoxy ) aniline (0.97 g ) and p-toluenesulfonic acid 
acid monohydrate (28 mg ) was mixed to toluene (15 ml ). 

mixture 14 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 
solvent was removed under vacuum , residue was melted in 
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(i.48g)*Ja^fco 

70 deg C Tf 4.5 eiB«#Lfco 

0ml)£iQ*_f::&, 7K(50ml)&tf !&fa&J£7K(30 
ml)T?&$Lfco 

l:l^ft»x*jU)T?««U £b(3X-x jU-55 

>rv^pt 0 ;ux-x;u-^+-y->-esiSB B B^ft 

L\ % N.[4-(4-^nP7xy*2/px— ;b]-8-(2-yh 
^rvX^;U)-2->^;U-5,6,7,8.xh7tKPt 0, JK 
[2,3-d]t°U5v>-5-7£>(lb£!$l 1 12)(262mg)£ 



the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (1 .48 g ) was added. 

mixture 4.5 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (150 ml ), thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane tethylacetate 
=2:1*1 :1* ethylacetate ), furthermore did recrystallization with 
ether -diisopropyl ether ** hexane , N- [4 - (4 
-chlorophenoxy ) phenyl ]- 8 - (2 -methoxyethyl ) - 2 -methyl 
-5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 112) (262 mg ) as colorless 
crystal . 



mp98-99 deg C. 

5c*#*rfil C 23 H 25 
ClN 4 O 2 -0.75H 2 O<!: 



CaIcd:C,63.01;H,6.09;N,12.78. 

Found:C,63.13;H,5.81;N,12.74. 

1 H-NMR(200MHz,CDCl 3 ) 6 1.94-2. 13(2H,m), 
2.47(3H,s), 3.37(3H,s), 3.43-3.65(5H,m), 3.81- 
3.87(2H,m), 4.49(1 H,q-like), 6.66(2H,d,J=8.8H 
z), 6.84-6.93(4H,m), 7.21-7.25(2H,m), 8.05(1 
H,s). 

IR(KBr)1597,1557,1508,1485,1429,1235crn l . 
[0141] 

(its® 113 omm 

8-(2-yh+vxT;u)-2-^;u-7,8-vtKPt°UK 

[2,3-d]bf 'J^V>-5(6H)-7l->(336mg. 1.52mmo 
1). 3-(3-^PP^xy^rv)7x«J>(l.00g)&t; p- 

h;ux>x;UTtx>M-7K?D%(29mg)$-h;ux> 

(15ml)IC;I^^fco 

125 deg C Tf 13.5 B#Pe1H#Lfc 0 
KJBjft^«BlcRi|l^^(100inl)**P*fcft. 

£E*(25ml)T?3fc&Lfco 

»«S*ET, B*U THF(6.0ml)[Cjg 



mp98-99deg C. 

elemental analysis values 

C<sub>23</sub>H<sub>25<ysub>ClN<sub>4</sub>O<sub>2<ysub>*0.75H<sub>2</sub>O 
doing 

Calcd:C, 63.0l;H, 6.09;N, 12.78. 
Found:C, 63.13;H, 5.81 ;N, 12.74. 



<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.94 - 2.13 (2 H, m ), 2.47 (3 H, s ), 3.37 (3 H, s ), 3.43 - 3.65 
(5 H, m ), 3.81 -3.87 (2 H, m ), 4.49 (1 H, q-like ), 6.66 (2 H, 
d, J=8.8Hz ), 6.84 - 6.93 (4 H, m ), 7.21 - 7.25 (2 H, m ), 8.05 
0 H,s). 

IR (KBr) 1597, 1557, 1508, 1485, 1429 and 1235 cm 
<sup>-l</sup>. 

[0141] 

Working Example 1 1 3 
(Production of compound 113) 

8 - (2 -methoxyethyl ) - 2 -methyl -7, 8-dihydro pyrido [2 and 
3 -d ] pyrimidine -5 (6 H ) -on (336 mg , 1 .52mmol ), 3 - (3 
-chlorophenoxy ) aniline (1.00 g ) and p-toluenesulfonic acid 
acid monohydrate (29 mg ) was mixed to toluene (15 ml ). 

mixture 13.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (25 ml ) and 
youwashed with saturated saline (25 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
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(i.52g)£inx.fco 

70 deg c v 5 mmmftLtzo 

0ml)^*a^fc^, *(50ml)fttf!&a*tt7K(30 
rnl)T?Sfe&Lfco 

1 ; 1 WttfiU N-[3-(3-£ □ P^xy 

+v)37xn;U]-8-(2-^h+vX5 1 ;U).2-y^;U-5, 
6,7,8-xh5tKPt°'JK[2,3-d]t°U£v>-5-75> 
(fc^tt 113)(413mg)£fffe*>0U£LT»fc o 

1 H-NMR(200MHz,CDCl 3 ) 5 1.91-2.12(2H 9 m), 
2.46(3H,s), 3.36(3H,s), 3.42-3.64(4H,m), 3.80- 
3.90(3H,m), 4.50(1 H,q-like), 6.35-6.47(3H,m), 
6.91(lH,dd,J=7.0,1.0Hz), 7.00-7.28(4H,m), 8.04 
(lH,s). 

IR(KBr)1595,1557,1514,1489,1472,1429,1223,l 
150cm' 1 . 

[0142] 

(fc**114©«fi) 

2,8-v^;U-7,8-vtKPt 0| jK[2 s 3-d]t°U5v>- 
5(6H)-3T>(326mg. 1.84mmol). 2-[(6-/T;Utf 'J 

i?>-3->r;u)^v]7- r J>(i.iig)&i;p-h;ux 

*fP*l(35mg)Sh^X>(18ml) 

120 deg c v 15 mmmwLtzo 

fiftB^***HJ *A7K»*(20ml), 7K(20m 
l)fttffi*D***(20ml)'e3(fe»Lfc o 

*«£«ET. B*U £££ THF(7.0ml)IC?§ 

i as*nft^h'j^A**«(i4mi)ai;fi«B 

(i.84g)*ina.fc 0 

70 deg C V 6.5 B$ffl«#U:o 

0ml)£Jn*.fc&. 7k(50ml)atf fifPfttt*(30 
miyCft#Lfc. 



the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (1.52 g ) was added. 

mixture 5 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (150 ml ) 5 thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=2:1*1:1 *ethylacetate ), N- [3 - (3 -chlorophenoxy ) phenyl ] 
- 8 - (2 -methoxyethyl ) - 2 -methyl -5, 6, 7, 8-tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 1 13 ) (413 mg ) as yellow oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.91 - 2.12 (2 H, m ), 2.46 (3 H, s ), 3.36 (3 H, s ), 3.42 - 3.64 
(4 H, m ), 3.80 -3.90 (3 H, m ), 4.50 (1 H, q-like ), 6.35 - 6.47 
(3 H, m ), 6.91 (1 H, dd, J=7.0, 1 .0Hz ), 7.00 - 7.28 (4 H, m ), 
8.04(1 H,s). 

IR(KBr) 1595, 1557, 1514, 1489, 1472, 1429, 1223 and 
1 150 cm <sup>-K/sup>. 

[0142] 

Working Example 1 14 
(Production of compound 114) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (326 mg , 1 .84mmol ), 2 - [ (6 
-methylpyridine -3- yl ) oxy ] aniline (1.11 g ) and the 
p-toluenesulfonic acid acid monohydrate (35 mg ) was mixed 
to toluene (18 ml ). 

mixture 15 hours was agitated with 120 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (7.0 ml). 

1 normal sodium hydroxide aqueous solution production 
liquid (14 ml ) and zinc (1.84 g ) was added. 

mixture 6.5 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (100 ml ), thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 
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tf^X^;U- > it^X5 1 ;U:X^y-;U=15:l)T'ifl 
«U2,8-5?y*;U-N-[2-[(6-/*JU-3-tr'Ji/- 

W^vpi-^i-s^j.s-x t Kn fcT'J K[2, 

3-d]fc?'JSv>-5-75>tfb£!|$!l 1 14)(482mg)£f| 

'H-NMR(200MHz,CDCl 3 ) (5 1.90-2.16(2H,m), 
2.47(3H,s), 2.52(3H,s), 3.15(3H,s), 3.28-3.47(2 
H,m), 4.21(lH,d,J=6.6Hz), 4.57(lH,q-like), 6.6 
8( 1 H,td,J=7.5, 1 .4Hz), 6.80( 1 H,dd, J=8.0, 1 .4Hz), 
6.87(1 H,d,J=8.0Hz), 7.04-7. 15(3H,m), 7.99(1 
H,s), 8.25(lH,d,J=1.8Hz). 

IR(KBr)1597,1559,1514,1485,1441,1421,1406,l 
325,1250,1229,739cm' 1 . 



[0143] 

mmm 115 
«b**ii5a>»3ft) 

2,8-v^;U-7,8-vtKPt° l Jh*[2,3-d]e i J5v>- 
5(6H)-^">(312mg, 1.76mmol). 3-t(6->^;Ut°'J 
i?>-3-^;U):**v]7-V>(1.06g);&tfp-HUX 
>X;i"10$-7kfQtl(33mg)£h^X>(18ml) 

120 deg C T? 15 tifWmWLtzo 

J5]£S£^lCi^X^;U(100ml)£an*.fc&, 
ttftK»**^hy7A*»5S(25iiil), 7K(25m 
l)atffi«4**(25mI)-cafe»Lfc. 



»tt£*ET. B*U THF(7.0ml)IZj§ 

1 a3e7k»<b^h'j^A*»?i[(i4mi)ai;sis 

(1.76g)£«)X./c, 

sstt* 70 deg cT-6 mmmnttzo 

Oml)£AD*.fc&> 7K(50ml)&i;fiafP^Jg7K(30 

^P7h^7l'-(^+-9->:PKxTyU=l:l-^ 

§tU ^P,lcx-x;U-V'TV^Pt°;Ux-^ i (UT' 
S$£a^^^Tl\2,8-VP«^;U-N-[3-[(6->^;i/-3- 



2003-11-11 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=l:l*ethylacetate *ethylacetate :ethanol =15:1 ), 2 and 8 
-dimethyl -N~ [2 - [ (6 -methyl -3- pyridinyl ) oxy ] phenyl ] - 
5, 6, 7 and 8 -tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 1 14 ) (482 mg ) as yellow 
oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.90-2.16 (2 H, m ), 2.47 (3 H, s ), 2.52 (3 H, s ), 3,15 (3 H, 
s ), 3.28 - 3.47(2 H, m ), 4.21 (1 H, d, J=6.6Hz ), 4.57 (1 H, 
q-like ), 6.68 (1 H, td, J=7.5, 1.4Hz ), 6.80 (1 H, dd, J=8.0, 
1.4Hz ), 6.87 (1 H, d, J=8.0Hz ), 7.04 - 7.15 (3 H, m ), 7.99(1 

H, s), 8.25(1 H, d, J=1.8Hz). 

IR (KBr) 

I, 597,155,915,141,485,144,114,211,406,132,512,501,229,739 
cm <sup>-K/sup>. 

[0143] 

Working Example 1 1 5 

(Production of compound 115) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (3 12 mg , 1 .76mmol ), 3 - [ (6 
-methylpyridine -3- yl ) oxy ] aniline (1 .06 g ) and the 
p-toluenesulfonic acid acid monohydrate (33 mg ) was mixed 
to toluene (18 ml ). 

mixture 15 hours was agitated with 120 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (25 ml ), 
thewater (25 ml ) and you washed with saturated saline (25 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (7.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (14 ml ) and zinc (1.76 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (100 ml ), thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=l:l*ethylacetate *ethylacetate :ethanol =15:1 ), furthermore 
did recrystallization with ether -diisopropyl ether jpl 1 , 2 and 
8 -dimethyl -N- [3 - [ (6 -methyl -3- pyridinyl ) oxy ] phenyl ] 
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t°'JK[2,3-d]t 0, J5v>-5-7S>({b^fe) 115)(367 
mg)£$J|fe^||<tLTt#fco 



mpll3-115 deg C. 
7U^^#f1IC 21 H 23 N 5 O-0.33H 2 O t 



- 5,6, 7 and 8 -tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 115) (367 mg ) as pale 
yellow crystal . 

mpll3-115deg C. 



elemental analysis values 

C<sub>2K/sub>H<sub>23</sub>N<sub>5</sub>O*0.33H<sub>2</sub>O 
doing 



Calcd:C,68.65;H,6.49;N,19.06. 

Found:C,68.61;H,6.29;N, 19.04. 

l H-NMR(200MHz,CDCl 3 ) 6 1 .87-2. 1 5(2H,m), 
2.49(3H,s), 2.54(3H,s), 3.17(3H,s), 3.26-3.53(2 
H,m), 3.80(lH,d,J=6.6Hz), 4.50(1 H,q,J=5.3Hz), 
6.30-6.34(2H,m), 6.41(lH,dd,J=9.2,1.6Hz), 7.1 
2(lH,d,J=8.4Hz), 7.14(lH,t,J=8.3Hz), 7.25(1H, 
dd,J=8.3,2.7Hz), 8.00(lH,s), 8.31(lH,d,J=3.0H 
z). 

IR(KBr)1601, 1559,1520,1483, 1439,1424,1406,1 
231,1150cm* 1 . 

[0144] 

Hl« 116 

(1bftttll6 0>£&) 

2,8- *;U-7,8- v t K P if 'J K[2,3-d] tf 'J £ v>- 
5(6H)--t>(312mg, 1.76mmol). 4-[(6->^Hf U 

>X;U7tx>^-7KW^(33mg)^h;UX>(18ml) 

130 deg C T? 12 B$r B 1}f#Lfco 

fij£S-&ttlcftttx^;u(iooml)*aiS.fcft, 
ttfPftllTKllfc^h'J^ATKS^Oml). 7K(20m 
l)»t;fiflIftta*(20ml)-e3fe»L*:o 

»«£*ET. H*U THF(6.0ml)ICj§ 

i as*»-ib^h | j^A*JS5«(i2mi)at;stB 

(1.76g)£iQxfc 0 

}g£^£ 70 deg C "C 6 B*[ffl«ttLfco 

0ml)£ AO *f::&. 7k(50ml);&t/t&fa:tJ£7K(30 
m0"C2fc*Lfc o 



Calcd:C, 68.65;H, 6.49;N, 19.06. 
Found:C, 68.61;H, 6.29;N, 19.04. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.87 - 2.15 (2 H, m ), 2.49 (3 H, s ), 2.54 (3 H, s ), 3.17 (3 H, 
s ), 3.26 - 3.53(2 H, m ), 3.80 (1 H, d, J=6.6Hz ), 4.50 (1 H, q, 
J=5.3Hz ), 6.30 - 6.34 (2 H, m ), 6.41 (1 H, dd, J=9.2, 1 .6Hz ), 
7.12 (I H, d, J=8.4Hz ), 7.14 (1 H, t, J=8.3Hz ), 7.25(1 H, dd, 
J=8.3, 2.7Hz ), 8.00 (1 H, s ), 8.31 (1 H, d, J=3.0Hz ). 

IR (KBr) 1601, 1559, 1520, 1483, 1439, 1424, 1406, 1231 
and 1 150 cm <sup>-l</sup>. 

[0144] 

Working Example 1 16 

(Production of compound 116) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (312 mg , 1.76mmol ), 4 - [ (6 
-methylpyridine -3- yl ) oxy ] aniline (1 .06 g ) and the 
p-toluenesulfonic acid acid monohydrate (33 mg ) was mixed 
to toluene (18 ml). 

mixture 12 hours was agitated with 130 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (1 .76 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (150 ml ), thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
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IHtx*;u^ftl|x^kx*y-;i,=i5:i)^*| 

■ClH6fttfrL\2,8.S?^U-N-[4-[(6->^;U-3 
-If U5/xyb)^S/]7xXjU]-5 f 6 f 7,8-T- h^fcK 
□ e'JK[2,3-d]e'J5v>-5-7S>(^^% 116)(3 
67mg)£T^U?7Xi:LT**fco 



=l:l*ethylacetate *ethylacetate rethanol =15:1 ), furthermore 
did recrystallization with ethylacetate -diisopropyl ether jpl 1 , 
2 and 8 -dimethyl -N- [4 - [ (6 -methyl -3- pyridinyl ) oxy ] 
phenyl ] - 5,6, 7 and 8 -tetrahydro pyrido it acquired [2 and 3 
-d ] pyrimidine -5-amine (compound 1 16 ) (367 mg ) as 
amorphous . 



7C*$Mffflt C 21 H 23 N 5 O0.2H 2 0 tL 
X 



elemental analysis values 

C<sub>2 1 </sub>H<sub>23</sub>N<sub>5</sub>O*0.2H<sub>2</sub>O 
doing 



Calcd:C,69.09;H,6.46;N,19.18. 

Found:C,68.99;H,6.57;N,19.30. 

1 H-NMR(200MHz,CDCl 3 ) 5 1 .97-2. 1 6(2H,m), 
2.50(3H,s), 2.52(3H,s), 3.19(3H,s), 3.29-3.56(2 
H,m), 3.64(lH,br), 4.49(lH,br), 6.66(2H,d,J=8. 
8Hz), 6.91(2H,d,J=9.2Hz), 7.06(1 H,d,J=8.0Hz), 
7.14(lH,dd,J=8.3,2.7Hz), 8.03(lH jS ), 8.25(1H, 
d,J=2.2Hz). 

IR(KBr)1597,1559 9 1507,1483,1424,1406,1231,l 
202cm" 1 . 

[0145] 

mmm m 

(ft**117 0)«Jt) 

2,8-v^;U-7,8-vtKneUK[2,3-d]t°'JSv>- 
5(6H)-^>(318mg. 1.79mmol), 4-[4-(lH-^y 
;U-l-^;U)^xy^>]7- l J>(902mg)&i; 
p-HUX>X;U*>tt-7kfttt(34mg)*HUX 
>(18ml)ICS££l*fc 0 

S^tt* 130 deg C V 14.5 B#IHflt#U-: 0 

fiJSS^«Blcft|ftx^;u(i50mi)*JnAfca. 

ISfDm^7K*^K , J^A7K^;^(20ml). 7jC(20m 
l)&i;fflfPft*7K(20ml)-ea»Lfc o 

*«t*ET. B*U 5£it£ THF(6.0ml)C:» 

i as*»ft^hu^A***(i2mi)ai;sfB 

(1.79g)£JPX.fco 

?S£<$j£70 deg CT?6B*|H|«#Lfco 
0ml)£Jn;Lfc&, *(50ml);ftl/|&fnfitB*(30 



Calcd:C, 69.09;H, 6.46;N, 19.18. 
Found:C, 68.99;H, 6.57;N, 19.30. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.97 - 2.16 (2 H, m ), 2.50 (3 H, s ), 2.52 (3 H, s ), 3.19 (3 H, 
s ), 3.29 - 3.56(2 H, m ), 3.64 (1 H, br ), 4.49 (1 H, br ), 6.66 
(2 H, d, J=8.8Hz ), 6.91 (2 H, d, J=9.2Hz ), 7.06 (1 H, d, 
J=8.0Hz ), 7.14 (1 H, dd, J=8.3, 2.7Hz ), 8.03 (1 H, s ),8.25 (1 
H, d, J=2.2Hz ). 

IR(KBr) 1597, 1559, 1507, 1483, 1424, 1406, 1231 and 
1202 cm <sup>-l</sup>. 

[0145] 

Working Example 1 1 7 

(Production of compound 117) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (318 mg , 1.79mmol ), 4 - [4 - (1 
H-imidazole -1- yl ) phenoxy ] aniline (902 mg ) and the 
p-toluenesulfonic acid acid monohydrate (34 mg ) was mixed 
to toluene (18 ml ). 

mixture 14.5 hours was agitated with 130 deg C. 

After adding ethylacetate (150 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (1 .79 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (120 ml ), thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane rethylacetate 
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l:2-Mx*JUAtf*»tt:^*-y->:Mx 
=f-)\,=\ : 1 -* 1 :2—»i|x*- JU)T?ttSL . N-[4-[4- 
(lH--f52V— il/-l-^;b)7iy+y]7i-^]-2, 
8-2?>*;U-5A7^-xK5tKPtf l JK[2 f 3-d]tr , JS 
V>-5-75>(<b£«3 1 17)(436mg)£7^U?7 
XiLT»fco 



=1:1*1 :2*ethylacetate and basic :hexane :ethylacetate 
=1 :2*ethylacetate ), N- [4 - [4 - (1 H-imidazole -1- yl ) 
phenoxy ] phenyl ] - 2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 117) (436 mg ) as amorphous . 



7C*#flT* C 24 H 24 N 6 
O-0.25EtOAc-0.75H 2 
OtLX 



elemental analysis values 

C<sub>24</sub>H<sub>24</sub>N<sub>6</sub>O*0.25EtOAc*0.75H<sub>2</sub>O 
doing 



Calcd:C,67.02;H,6. 1 9;N, 1 8.76. 

Found:C,67. 1 8;H,6.3 1 ;N, 1 8.9 1 . 

1 H-NMR(200MHz,CDCl 3 ) 8 1 .94-2. 1 5(2H,m), 
2.49(3H,s), 3.18(3H,s), 3.29-3.57(2H,m), 3.78 
(lH,d,J=6.4Hz), 4.52(lH,q-like), 6.70(2H,d,J=9. 
2Hz), 6.92-7.06(4H,m), 7.20(2H,d,J=6.2Hz), 7. 
25-7.33(2H,m), 7.76(lH,s), 8.03(lH,s). 

IR(KBr)1597,1557,1505 5 1406,1235,735cm- 1 . 
[0146] 

mmm m 

ii8a)«ut) 

2,8-v^;U-7,8-vtKPt°'jK[2 s 3-d]t 0| JSv>- 
5(6H)-7|->(314mg, 1.77mmol). 3-[4-(lH--<£^ 

*/— ;u-i-^;upxy*2/]7x"j>(i.i i g >atf p . 

h;UX>X>U7tx>K-7KfB^(34mg)^h;UX> 
(23ml)lCg£*-t*fco 

130 deg c -e 15 mmnftLtzo 

5f5;I^^lcKMx^;u(i50mi)^iD^fc^, 

fiSftmSI*m^-hU^A7KJ§^(20ml). 7K(20m 

i)ai/fiftd**(20mi)-e*»Lfco 

*«Si«ET\ B*U 3£jS£ THF(6.0ml)ICj§ 

i as*iWb^hu^A7k**(i2mi)ai;aiB 

(1.77g)^iP^fco 

70 deg C T* 5.75 tifffiMWLtzo 

0ml)£Jjn*.fcft. *(50ml)SI/t&fP$^7jC(30 

A«rn-7h^7-f-(**tt:^*1*->:|«x 
^^-l:l-l:2-ft»X^;U)"C«»L. 



Calcd:C, 67.02;H, 6.19;N, 18.76. 

Found:C, 67.18;H, 6.31 ;N, 18.91. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.94-2.15 (2 H, m ), 2.49 (3 H, s ), 3.18 (3 H, s ), 3.29 - 3.57 
(2 H, m ), 3.78(1 H, d, J=6.4Hz ), 4.52 (1 H, q-like ), 6.70 (2 
H, d, J=9.2Hz ), 6.92 - 7.06 (4 H, m ), 7.20 (2 H, d, J=6.2Hz ), 
7.25 - 7.33 (2 H, m ), 7.76(1 H, s ), 8.03 (1 H, s ). 

IR (KBr ) 15,971,557,150,514,061,235,735 cm 
<sup>-l</sup>. 

[0146] 

Working Example 118 

(Production of compound 118) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (314 mg , 1.77mmol ), 3 - [4 - (1 
H-imidazole -1- yl ) phenoxy ] aniline (1 . 1 1 g ) and the 
p-toluenesulfonic acid acid monohydrate (34 mg ) was mixed 
to toluene (23 ml ). 

mixture 15 hours was agitated with 130 deg C. 

After adding ethylacetate (150 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
the water (20 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (1.77 g ) was added. 

mixture 5.75 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (120 ml ), thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic ihexane :ethylacetate 
=1:1*1 :2*ethylacetate ), furthermore did recrystallization with 
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^m\N-[3-[4-(lH^5^;-Jl/-l--fJI/Pi 
y^rv]7x-;U]-2,8-v^;U-5,6,7,8- J fh : 7t 

KPfcf'JK[2,3-d]eU5^>-5-T5>(1b^!Kg 11 

8X374mg)£*Ifettfii:LT»fco 



mp2 17-221 deg C. 

5c*fl* fit C 24 H 24 N 6 0 • 0.33H 2 O t 



ethylacetate -diisopropyl ether jpl 1 , N- [3 - [4 - (1 H-imidazole 
-1- yl ) phenoxy ] phenyl ] - 2 and 8-dimethyl -5, 6, 7, 
8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 1 18 ) (374 mg ) as colorless crystal . 

mp2 17-221 deg C. 
elemental analysis values 

C<sub>24</sub>H<sub>24</sub>N<sub>6</sub>O*0.33H<sub>2</sub>O 
doing 



Caicd:C,68.89;H,5.94;N,20.08. 

Found:C,68.77;H,5.61;N,19.80. 

l H-NMR(200MHz,CDCl 3 ) 5 1.91-2. 16(2H,m), 
2.49(3H,s), 3.17(3H,s), 3.28-3.54(2H,m), 3.81 
(lH,d,J=6.2Hz), 4.50(1 H,q-like), 6.36-6.47(3H, 
m), 7.10-7.23(5H,m), 7.30-7.36(2H,m), 7.80(1 
H,s), 8.01(lH,s). 

IR(KBr) 1 60 1 , 1 559, 1 5 1 4, 1 489, 1 227cm 1 . 
[0147] 

119 

8-(2-7 | J;Wf : ;i')-2-^;u-7 > 8-2/fc:KPtf , JK[2 f 

3-d]tf'J5v>-5(6H)-^">(297mg, 1.22mmol), 2 

-px— ;ux;u^t-;u)7— u>(i.47g)&i; p-h 

ml)lC«**1*fco 

s^ms no deg c -e i3.5 mamnuzo 

5J£S^ttlCft|ftX^;U(100ml)*aiAfctt. 
ttWRIft**^ hU^A*»*(20ml), 7K(20m 
l)&tflSfnftE*(20rol)r*»Lfco 

»MK«ET. ffl*U SSK THF(5.0ml)IC» 

i as*BMk^h'j^A7K»a(ioini)ai;s» 

(1.22g)$*P^fco 

70 deg C "C 9 B#fe1fii#Lfco 

0ml)£Jn*.fc8L *(50ml)&tffift*tt7K(30 
ml)T*3fc&Lfc 0 



Calcd:C, 68.89;H, 5.94;N, 20.08. 
Found:C, 68.77;H, 5.6 1;N, 19.80. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.91 - 2.16 (2 H, m ), 2.49 (3 H, s ), 3.17 (3 H, s ), 3.28 - 3.54 
(2 H, m ), 3.81(1 H, d, J=6.2Hz ), 4.50 (1 H, q-like ), 6.36 - 
6.47 (3 H, m ), 7.10 - 7.23 (5 H, m ), 7.30 - 7.36 (2 H, m ), 
7.80 (1 H, s ),8.01 (1 H, s ). 

IR(KBr) 1601, 1559, 1514, 1489 and 1227 cm 
<sup>-K/sup>. 

[0147] 

Working Example 119 
(Production of compound 119) 

8 - (2 -furil methyl ) - 2 -methyl -7, 8-dihydro pyrido [2 and 3 
-d ] pyrimidine -5 (6 H ) -on (297 mg , 1.22mmol ), 2 - 
(phenyl sulfanyl ) aniline (1.47 g ) and p-toluenesulfonic acid 
acid monohydrate (23 mg ) was mixed to toluene (15 ml ). 

mixture 13.5 hours was agitated with 130 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (5.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (10 ml ) and zinc (1.22 g ) was added, 

mixture 9 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (100 ml ), thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
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^■emsft^ff ^ . 8-(2-3?u ;u>^u)-2-> 

N-[2-Pi— ;i/^.;U77— Jl/Pi-^]-5,6,7 ) 8-f 

1 19)(292mg)^ »feHg B B B<tLTWfc 0 
mp 108- 109 deg C. 
7C*$M1H! C 25 H 24 N 4 OS <tLT 



Calcd:C,70.07;H,5.64;N,13.07. 

Found:C,69.85;H,5.47;N,13.11. 

1 H-NMR(200MHz,CDCl 3 ) <5 1 .86-1 .92(2H,m), 
2.45(3H,s), 3.06-3 .32(2H,m), 4.56(lH,br), 4.64 
(lH,d,J=15.8Hz), 4.92(lH,d,J=15.4Hz), 4.93(1 
H,br), 6.18(lH,d,J=3.2Hz), 6.30(lH,U=2.4Hz), 
6.71-6.82(2H,m), 6.97-7.02(2H,m), 7.09-7.21 
(3H,m), 7.29-7.37(2H,m), 7.52(lH,dd,J=7.7,1.5 
Hz), 7.86(1 H,s). 

IR(KBr) 1 590, 1 553 , 1 50 1 , 1 43 9, 1 424,743cm' 1 . 



[0148] 

120 

(fc*«B 120 0fi£) 

2,8-i>/^;U-7,8-vtKPt°'JK[2,3-d]t 0 'J5v^- 
5(6H)-^->(302mg, 1.70mmol), 2-(v^>V[b, 
dP7>-2-^yU^-^^)7-'J>(1.41g)Si; p-h 
;UXl/X;U7fx>^-7KfD%(32mg)^h;UX>(18 
ml)IC;I£-£-t£fc 0 

£6*1* 125 deg 14.5 B#|H]8IMtLfc. 

KJS£*ttl=ftBx*A,(100ml)£ina.fcft, 
fi»ftll***hy^A*»»(20nil)**(20m 
l)Atfttftd**(20ml)T?aS*Lf=. 



»tt£*ET» S*U THF(6.0ml)lCj§ 

(1.70g)^7JPX.fco 

70 deg C V 6 B#HflM*Lfc. 

0ml)£*0;Lfc&, 7K(75ml)Si;iSfaftit7K(50 



2003-11-11 

=3:1 ), furthermore did recrystallization with ethylacetate 
-diisopropyl ether jpl 1 , 8 - (2 -furil methyl ) - 2 -methyl -N- 
[2 - (phenyl sulfanyl ) phenyl ] -5, 6, 7 and 8 -tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5 -amine 
(compound 119) (292 mg ) as colorless crystal . 

mpl08-109deg C. 

elemental analysis values 

C<sub>25</sub>H<sub>24</sub>N<sub>4</sub>OS doing 
Calcd:C, 70.07;H, 5.64;N, 13.07. 
FoundiC, 69.85;H, 5.47;N, 13.11. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.86 - 1.92 (2 H, m ), 2.45 (3 H, s ), 3.06 - 3.32 (2 H, m ), 
4.56(1 H, br), 4.64(1 H, d, J=15.8Hz), 4.92(1 H, d, 
J=15.4Hz ), 4.93 (1 H, br ), 6.18 (1 H, d, J=3.2Hz ), 6.30 (1 H, 
t, J=2.4Hz ), 6.71 - 6.82 (2 H, m ), 6.97 - 7.02(2 H, m ), 7.09 - 
7.21 (3 H, m ), 7.29 - 7.37 (2 H, m ), 7.52 (1 H, dd, J=7.7, 
1.5Hz ), 7.86(1 H,s). 

IR (KBr ) 1 5 ,90 1 ,553, 1 50, 1 1 4,3 9 1 ,424,743 cm 
<sup>-K/sup>. 

[0148] 

Working Example 120 

(Production of compound 120 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (302 mg , 1.70mmol ), 2 - (di benzo 
[b, d ] furan -2- yloxy ) aniline (1.41 g ) and the 
p-toluenesulfonic acid acid monohydrate (32 mg ) was mixed 
to toluene (18 ml ). 

mixture 14,5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (1.70 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (150 ml ), thewater (75 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 
Under vacuum , it removed solvent , refined residue with 
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2:l->l:2)-efl|«U * TjUTfSeSS 
frt\N-[2-(S?'<>!/[b^]75>-2.>f;U**S/) 
7x^;U].2,8-S/^;U-5,6,7,8-xh7tKPbf l JK 
[2,3-d]eU5v>-5-75>(^b^^l20)(370mg)$ 

mpl 64-166 deg C. 
5c*»«f it C 27 H 24 N 4 0 2 tLX 



Calcd:C,74.29;H,5.54;N, 1 2. 84. 

Found:C,73.90;H,5.52;lsf,12.53. 

1 H-NMR(200MHz,CDCl 3 ) d 1 .94-2. 1 9(2H,m), 
2.45(3H,s), 3.11(3H,s), 3.28-3.53(2H,m), 4.38 
(lH,d,J=7.8Hz), 4.60(lH,br), 6.69(1 H,td,J=7.7, 
1.4Hz), 6.82(lH,dd,J=8.0,1.4Hz), 6.90(lH,d,J= 
6.8Hz), 7.03-7. 13(2H,m), 7.32(1 H,td,J=7.6,1.4H 
z), 7.43-7.58(4H,m), 7.86(1 H,d,J=8.0Hz), 8.04 
(lH,s). 

IR(KBr) 1 595, 1 559, 1 5 1 0, 1474, 1 443, 1 1 86, 1 1 59,7 
37cm" 1 . 

[0149] 

HJfcfl] 121 

(it£® 121 0M&) 

2 > 8-i/^;U-7,8-vtKPtfUK[2,3-d]bf'J5v>- 
5(6H)-^>(302mg, lJOmmol), 2-(v-<>^[b, 
dP7>-2-fJb** % >)7— U>(1.41g)ai; p-h 
i /UX>Xyi/7tx>^-7Kft ! fel(32mg)^h;UX>(17 

;g£^£ 125 deg C T* 16.5 B#Pp1fjt#Lfco 

taW^^7K^h , J^A7K^;^(20ml). 7X(20m 
l)2fcl/ISfP*tt*(20ml)-eafe»Lfco 

»JK£*ET* ffl£U THF(6.0ml)[C;§ 

i as*»^h'j^A*»a(i2mi)ai;aE» 

(1.70g)SJnitfco 

70 deg CtM ftlHHittLfc. 

0ml)£AD*fc&. A(100ml)At;flfnfttt7K(30 
ml)7?gt;fLfco 



[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=3:1 *2: 1 * 1 :2 ), furthermore did recrystallization with ether , 
N- [2 - (di benzo [b, d ] furan -2- yloxy ) phenyl ] - 2 and 
8-dimethyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 
-d ] pyrimidine -5-amine (compound 120 ) (370 mg ) as 
colorless crystal . 

mpl64-166deg C. 

elemental analysis values 

C<sub>27</sub>H<sub>24</sub>N<sub>4</sub>0<sub>2</sub> 
doing 

Calcd:C, 74.29;H, 5.54;N, 12.84. 
Found:C, 73.90;H, 5.52;N, 12.53. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.94 - 2.19 (2 H, m ), 2.45 (3 H, s ), 3.11 (3 H, s ), 3.28 - 3.53 
(2 H, m ), 4.38(1 H, d, J=7.8Hz ), 4.60 (1 H, br ), 6.69 (1 H, 
td, J=7.7, 1.4Hz ), 6.82 (1 H, dd, J=8.0, L4Hz ), 6.90 (1 H, d, 
J=6.8Hz ), 7.03 - 7.13 (2 H, m ), 7.32 (1 H, td, J=7.6, 1.4Hz ), 
7.43- 7.58 (4 H, m ), 7.86 (1 H, d, J=8.0Hz ), 8.04 (1 H, s ). 

IR (KBr ) 1,595,155,915,101,474,144,31 1,861,159,737 cm 
<sup>-K/sup>. 

[0149] 

Working Example 1 2 1 

(Production of compound 121 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (302 mg , 1.70mmol ), 2 - (di benzo 
[b, d ] furan -2- yloxy ) aniline (1 .41 g ) and the 
p-toluenesulfonic acid acid monohydrate (32 mg ) was mixed 
to toluene (17 ml ). 

mixture 16.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (1.70 g ) was added. 

mixture 4 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (100 ml ), thewater (100 ml ) and it washed with 
saturated saline (30 ml ). 
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l:2)T?««L,N-[3-(^ / <> % -/[b f d]75>-2W;U 
**2/pi— ;U]-2 f 8-S/>y;U-5,6 f 7,8- i rh5tK 
□ t O| JK[2,3>d]t o, J^V>-5-7S>0b^ifel I21)(2 
49mg)£7^U:77X<tLTf#fco 



organic layer was dried with anhydrous sodium sulfate . 



5c*#*r« C 27 H 24 N 4 O 2 -0.4EtO 
Ac£LT 



Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=3: 1 * 1 :2 ), N- [3 - (di benzo [b, d ] furan -2- yloxy ) phenyl ] 
- 2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 
and 3 -d ] pyrimidine -5-amine (compound 121 ) (249 mg ) as 
amorphous . 

elemental analysis values 

C<sub>27</sub>H<sub>24</sub>N<sub>4</sub>O<sub>2</sub>*0.4EtOAc 
doing 



Calcd:C,72.82;H,5.81;N,11.88. 

Found:C,73.03;H,5.79;N,l 1 .62. 

1 H-NMR(200MHz,CDCl 3 ) 8 1.93-2. 15(2H,m), 
2.48(3H,s), 3.16(3H,s), 3.25-3. 51(2H,m), 3.73 
(lH,br), 4.50(lH,br), 6.34-6.41(3H,m), 7.14(1 
H,t,J=8.0Hz), 7.19(lH,dd,J=8.7,2.5Hz), 7.33(1 
H,td,J=7.5,l.lHz), 7.43-7.62(4H,m), 7.88(lH,d, 
J=7.8Hz), 8.01(lH,s). 

IR(KBr) 1 597, 1 559, 1474,1447, 1 179,1 165cm" 1 . 
[0150] 

mmm 122 

(1b*ft 122 OHfi) 

2,8- S5/TJU-7.8- v t KP t° U K[2,3-d] tf U 5 v>- 
5(6H)-7|->(288mg. 1.63mmol), 2-(4-7i-Jb-l 
H->T5^V k -;U-l->f^)7- , J>(1.15g)ai; p-h 
;ux>x;U7t^>^-7KfP^(3img)^h;ux>(32 

ml)(C;l^^i±fcc 

E^ttS 125 deg C t? 12.5 B$H«#Lfc 0 
£j£S^*l-Bltx^;u(ioOml)S'liPiLfcak. 

!SftlM^7K^1-h , J^A7K^^(20ml). 7K(20m 
l)&i;filPft«*(20ml)-C3t»Lfc. 

»«S*ET. B*U THF(6.0ml)K» 

i a**BWb+hy^A**j*(i2iiii)ai;aEiB 

(l.63g)*mS.fco 

?I£^£70 deg CT*21 siiyia^Lfco 

0ml)£ *D*fc&, *(50ml)Ai;fiSl***(25 
ml)T*gfe^Lfco 



CalcdiC, 72.82;H,5.8l;N, ll. 88. 
Found:C, 73.03;H, 5.79;N, 1 1 .62. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.93 - 2.15 (2 H, m ), 2.48 (3 H, s ), 3. 16 (3 H, s ), 3.25 - 3.51 
(2 H, m ), 3.73(1 H, br ), 4.50 (1 H, br ), 6.34 - 6.41 (3 H, m ), 
7.14 (1 H, t, J=8.0Hz ), 7.19 (1 H, dd, J-8.7, 2.5Hz ), 7.33 (1 
H, td, J=7.5, 1.1Hz ), 7.43 - 7.62(4 H, m ), 7.88 (1 H, d, 
J=7.8Hz),8.01 (1 H,s). 

IR (KBr) 1597, 1559, 1474, 1447, 1179 and 1165 cm 
<sup>-K/sup>. 

[0150] 

Working Example 122 

(Production of compound 122 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (288 mg , 1 .63mmol ), 2 - (4 -phenyl 
- 1 H-imidazole - 1 - y 1 ) aniline ( 1 . 1 5 g ) and the 
p-toluenesulfonic acid acid monohydrate (3 1 mg ) was mixed 
to toluene (32 ml ). 

mixture 12.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (1 .63 g ) was added. 

mixture 21 hour was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (100 ml ), thewater (50 ml ) and it washed with 
saturated saline (25 ml ). 

organic layer was dried with anhydrous sodium sulfate . 



Page 182 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



2003-11-11 



^nTh^?*— (^H*>:ft»x^l^l:l^ 
K»X^;U-ft»X^;U:X$/— JU=20:1)-C» 

-;u-i-f;upx-;u].5,6,7,8-xh^tKpe'JK 

[2,3-d]tf'J5v>-5-T5>&i; N-(2,8-v>^^- 
7,8-vtKPeUK[2,3-d]t 0, JSv>-5(6H)--r»Jx 

>).2-(4-^x-;u-iH--r^yV— >/u-i--r;L/)7 7 xg 

>(391mg)©S^«5*»ftfeSi*tLT»fco 
»&*lfcS^*l*^y--/K10nil)lC»«aF-ti-. 

lfc(0.5ml)£ 0 deg C "eftliLfco 

(30ml).7K(30ml)&t/fift£E*(30ml)T?ft» 
Lfco 

A<7PVK^^-(itStt:^^>:W^X 
fiH:HMxf;i/:X$/- JU=lO:l)T*ffi 
»U *&lcft»x^;u-i;^v^Plf ;ux— r 

;UT?S«ftS l V 2,8-v^f;i/-N-[2-(4-7i 
=JU-1H--<££V— il/-l--f;i/)7i-;i/]-5,6,7 ) 
8--rh^tKPt <,| JK[2,3-d]b: , JSi/>-5-T5> 
(lb£^ l22Xl06mg)£*lfe*6ii£LT»fco 

mp249-252 deg C(#»). 
5c£#*rffi C 24 H 24 N 6 ^LT 



Calcd:C,72.70;H,6.l0;N,2l.20. 

Found:C,72.45;H,6. 1 2;N,2 1 . 1 8. 

l H-NMR(300MHz ? CDCl 3 ) d l.9l-2.lO(2H,m), 
2.45(3H,s), 3.l2(3H,s), 3.30-3. 34(2H,m), 3.73 
(lH,d,J=7.2Hz), 4.56(1 H,q,J=5.4Hz), 6.84(lH,t 
d,J=7. 1,2.4Hz), 6.95(1 H,d,J=7.5Hz), 7.18(lH,d 
d,J=7.8,1.8Hz), 7.22-7.29(2H,m), 7.34-7.43(3H, 
m), 7.61(lH,d,J=1.5Hz), 7.75-7.79(2H,m), 7.92 
(lH,s). 

[0151] 

mmm 123 

(ft** 123 (7)S[ig) 

2,8-v^;U-7,8-vtKPt 0| JK[2,3-d]t O| JSv>- 
5(6H)-^>(286mg. 1.61mmol). N-(3-7^/^P 
t°;U)-N-^;i/7x'J>(0.29g)&i; P -h;ux>x 
;U7tx>K-*ft*(31mg)^h;UX>(31ml)lC;I 



Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane rethylacetate 
=l:l*ethylacetate * ethylacetate :ethanot =20:1 ), 2 and 8 
-dimethyl -N- [2 - (4 -phenyl -lH-imidazole -1- yl ) phenyl ] - 
5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-amine and the N- (2 and 8 -dimethyl -7, 8-dihydro pyrido 
[2 and 3 -d ] pyrimidine -5 (6 H ) -ylidene ) - 2 - it acquired 
mixture of (4 -phenyl -IH-imidazole -1- yl ) aniline (391 mg ) 
as pale yellow solid . 

Melting mixture which it acquires in methanol (10 ml ), cyano 
tri hydro sodium borate (125 mg ) andit added acetic acid (0.5 
ml ) with 0 deg C. 

mixture 1 8 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),saturated sodium bicarbonate * aqueous 
solution (30 ml ), water (30 ml ) and it washed with saturated 
saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic ihexane :ethylacetate 
=l:l*ethylacetate :ethanol =10:1 ), furthermore did 
recrystallization with ethylacetate -diisopropyl ether jpl 1 , 2 and 
8 -dimethyl -N- [2 - (4 -phenyl - lH-imidazole -1- yl ) phenyl ] - 
5,6, 7 and 8 -tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 122 ) (106 mg ) as colorless 
crystal . 

mp249-252deg C (Disassembly), 
elemental analysis values 

C<sub>24</sub>H<sub>24</sub>N<sub>6</sub> doing 
Calcd:C, 72.70;H, 6.10;N, 21.20. 
Found:C, 72.45;H, 6.12;N, 21.18. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.91 - 2.10 (2 H, m ), 2.45 (3 H, s ), 3.12 (3 H, s ), 3.30 - 3.34 
(2 H, m ), 3.73(1 H, d, J=7.2Hz ), 4.56 (1 H, q, J=5.4Hz ), 
6.84 (1 H, td, J=7.1, 2.4Hz ), 6.95 (1 H, d, J=7.5Hz ), 7.18 (1 
H, dd, J=7.8, 1.8Hz ), 7.22 - 7.29 (2 H, m ), 7.34 - 7.43(3 H, 
m ), 7.61 (1 H, d, J=1.5Hz ), 7.75 - 7.79 (2 H, m ), 7.92 (1 H, 
s). 

[0151] 

Working Example 123 

(Production of compound 123 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (286 mg , 1.61mmol ), N- (3 
-aminopropyl ) -N- methylaniline (0.29 g ) and 
p-toluenesulfonic acid acid monohydrate (31 mg ) was mixed 
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125 deg C Tr 23 B#IB«#Lfco 

JElS»^*llCfti|x^;U(100ml)$Jnxfctt, 
tS?PM^7K*^h l J r t7A7K^^(20ml), 7K(20m 
l)Xi;tefnfitt*(20nil)T?aj*Lfc o 



E£tt£M£T? 1 B#IB«#Lfc 0 
7*h>(2.0ml)£AQa_, Sa-C 5 #|«SM*Lfc. 



ml)£iJP*_fc&. *(75ml)&tfl&ftfttfc7K(50m 
l)T?»*Lfc 0 

5 1 ;U=3:l)1?Sg{LsN I -(2 J 8-vy^JU-5,6 J 7 J 8- 

x^tKPt 0, JK[2,3-d]t 0, J^v>-5--r;u)-N 3 - 
y^;U-N 3 -^xx;U-i 5 3-^P/^>v7S>«b^ 
ft 123X405mg)$*fe^- ^^tLT»fc 0 



1 H-NMR(300MHz,CDCl 3 ) 5 1.76(2H,quintet,J= 
7.1Hz), 1.82-1.93(2H,m), 2.48(3H,s), 2.70(2H, 
t,J=6.8Hz), 2.90(3H,s), 3.15(3H,s), 3.23(lH,tt,J 
=12.6,4.1Hz), 3.39(2H,t,J=6.9Hz), 3.56(lH,td,J 
=1 1.6,4.5Hz), 3.64(lH,t,J=3.6Hz), 6.66-6.72(3 
H,m), 7.19-7.26(2H,m), 7.85(lH,s), NHttl^^ 
LTlvfclV 

IR(KBr) 1 599, 1557,1 508, 1 420, 1 406, 1366, 1 33 9,7 
48cm" 1 . 

[0152] 

mmm 124 
(lbfttti24a>8fi) 

2,8-v^;i/-7,8-vtKPt 0| JK[2,3-d]t O| J5v>- 
5(6H)-?f->(914mg s 5.16mmol), 3--KPT-U 
>(2.14g)&tf p-HUX>X;U*>»-7KlP«!l(9 
8mg)£hJUX>(50ml)IC;I£$itfc o 

E£ft£l25 deg CTf23.5B*|IBa#Lfc. 

S(6S^*HcR»X^;U(250ml)$Jnjcfcft. 
fiSfDffiK7K^^hU r l7A7X}§i«(30ml). 7K(30m 
l)Ai;iSSl***(30iiil)T?ftJ*Lfc o 



to toluene (3 1 ml ). 

mixture 23 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (10 ml ). 

sodium borohydride * (98 mg ) was added. 

mixture 1 hour was agitated with room temperature . 

Including acetone (2.0 ml ), 5 min it agitated with room 
temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),water (75 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic ihexane xthylacetate 
=3:1 ), N<sup>K/sup>- (2 and 8 -dimethyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) 
-N<sup>3</sup>-methyl -N<sup>3</sup>-phenyl -1,3- 
propanediamine it acquired (compound 123 ) (405 mg ) as 
yellow oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.76 (2 H, quintet, J=7.1Hz ), 1.82 - 1.93 (2 H, m), 2.48 (3 H, 
s ), 2.70 (2 H, t, J=6.8Hz ), 2.90 (3 H, s ), 3.15(3 H, s ), 3.23 
(1 H, tt, J=12.6, 4.1 Hz ), 3.39 (2 H, t, J=6.9Hz ), 3.56 (1 H, td, 
J=l 1.6, 4.5Hz ), 3.64 (1 H, t, J=3.6Hz ), 6.66 - 6.72 (3 H, m ), 
7.19 - 7.26(2 H, m ), 7.85 (1 H, s ), NH has not done 
identification . 

IR (KBr ) 1,599,155,715,081,420,140,613,661,339,748 cm 
<sup>-K/sup>. 

[0152] 

Working Example 124 

(Production of compound 124 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (914 mg , 5.16mmol ), 3 -nitroaniline 
(2.14 g ) and p-toluenesulfonic acid acid monohydrate (98 
mg )was mixed to toluene (50 ml ). 

mixture 23.5 hours was agitated with 125 deg C. 

After adding ethylacetate (250 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (30 ml ), 
thewater (30 ml ) and you washed with saturated saline (30 
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l)atflSfPfttt*(30ml)-eac»Lfco 
®mmi±T.%£L^m£ THF(17ml)IC;$ 

(5.16g)^P^fc 0 

70 deg C V 6 m*mWLtzo 

^U=3:l-l:l-l:2)-Cf|gfU £bfCpgpl 

l^.N-(2,8-v^^;^-5 J 6 ) 7,8- J fK^tK□t 0, JK 
[2^-d]t°U^v>-5-^;U)-l,3-^<>-tf>vTS> 
(fc^tt 124)(143mg)£*b>vfe$Slli:LT 

mpl70-171 deg C. 

7U*##Ht C 15 H 19 N 5 -0.1H 2 O <tLT 



Calcd:C,66.44;H,7.14;N,25.83. 

Found:C,66.34;H,7.14;N,25.59. 

1 H-NMR(200MHz,CDCl 3 ) 6 1 .89-2. 1 6(2H,m), 
2.49(3H,s), 3.17(3H,s), 3.25-3.5 1 (2H,m) 5 3.60 
(3H,br), 4.50(lH,br), 6.02(1 H,t,J=2. 2Hz), 6.12 
(2H,dt,J=7.8,1.2Hz), 6.99(1 H,t,J=8.0Hz), 8.02(1 
H,s). 

IR(KBr)l 601,1559,1518,1497,1424,1403,1341,1 
209cm* 1 . 

[0153] 

mmm 125 
(its® 125 omm 

2,8-v>^;U-7,8-vtKPt 0, JK[2,3-d]t 0, JSv>- 
5(6H)-^">(288mg. 1.63mmol), 2-[(2-;^U-l s 3 
-^>^7y--;U-5-^^)7t"+v]TxiJ>(l.04 
g)RU p-HUX>X;U7^>jg-7Kfil^(31mg)^ 
HUX>(16ml)lC?S££t!:fco 

125 deg C T? 20 SPelif #Lfc G 

SJS;I^^lci^^XT;ix(100ml)^a^/c^, 
t&fQM^7K*^h , J^A7Km^(20ml), 7K(20m 



ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF(17ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (34 ml ) and zinc (5.16 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (200 ml ), thewater (100 ml ) and it washed with 
saturated saline (75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=3:1 * 1 : 1 * 1 :2 ), furthermore did recrystallization with 
ethylacetate -diisopropyl ether jpl 1 , N- (2 and 8 -dimethyl -5, 
6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) - 1 and 
3 -benzene diamine it acquired (compound 124 ) (143 mg ) as 
orange crystal . 

mpl70-171degC. 
elemental analysis values 

C<sub>l 5</sub>H<sub> 1 9</sub>N<sub>5</sub>*0. 1 
H<sub>2</sub>0 doing 

CalcdiC, 66.44;H, 7.14;N, 25.83. 

Found:C, 66.34;H, 7.14;N, 25.59. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.89 - 2.16 (2 H, m ), 2.49 (3 H, s ), 3.17 (3 H, s ), 3.25 - 3.51 
(2 H, m ), 3.60(3 H, br ), 4.50 (1 H, br ), 6.02 (1 H, t, 
J=2.2Hz ), 6.12 (2 H, dt, J=7.8, 1.2Hz ), 6.99 (1 H,t, 
J=8.0Hz), 8.02(1 H,s). 

IR(KBr) 1601, 1559, 1518, 1497, 1424, 1403, 1341 and 
1209 cm <sup>-K/sup>. 

[0153] 

Working Example 125 
(Production of compound 125 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (288 mg , 1 .63mmol ), 2 - [ (2 
-methyl -1 , 3- benzothiazole -5-yl ) oxy ] aniline (1 .04 g ) and 
the p-toluenesulfonic acid acid monohydrate (31 mg ) was 
mixed to toluene (16 ml ). 

mixture 20 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
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l)&tffi»***(20ml)T?3fcfrU:. 



»JK£*ET» S£U THF(6.0ml)l=» 
(1.63g)*lD*fco 

70 deg c -e 6 itnmt^. 

0ml)£an*fc&>7K(100ml)&tfg&fi]6^7K(30 
£ P "7 h^7-f— (^4r-y-> : ft8lf^= 1 :2- 

K»x^u-»R»x*;i,:y*/-jb-5:i)-ett 

f?ISfi£fH\2,8-$?yf t ;i/-N-[2-[(2-y*;i/-l,3 

7,8- : fh7tKat 0| JK[2,3-d]e'JSv>-5-75> 
125)(198mg)£*Ife*SJ|<!:LT*#fc 0 

mp 124- 129 deg C. 

5£**Hfrtt C 23 H 2 3N 5 OS-0.2H 2 O <tLT 



Calcd:C,65.60;H,5.60;N,16.63. 

Found:C,65.53;H,5.67;N,16.72. 

'H-NMR(200MHz,CDCI 3 ) 6 1.95-2.08(2H,m), 
2.46(3H,s), 2.81(3H,s), 3.09(3H,s), 3.27-3.36(2 
H,m), 4.23(1 H,d,J=7.2Hz), 4.56(1 H,q-like), 6.6 
6-6.73(lH,m), 6.88(2H,dd,J=8.1,1.5Hz), 7.03(1 
H,dd,J=8.8,2.2Hz), 7.08(1 H,t,J=7.0Hz), 7.46(1 
H,d,J=2.2Hz), 7.69(lH,d,J=8.6Hz), 7.98(lH,s).I 
R(ICBr)1599,1559,1512,1443,l 194,1 132cm-'. 



[0154] 

126 <»mik)&.mmm m{\t^ m 

<7>§S&) 

N-[3-(3-$nn72LS**s)Z?3L—)\s]-2-* : J L )l>-5,6, 
7,8- J fh : 5tKPbf l JK[2,3-d]e i J5^>-5-75>^ 

+7^*7A(oj, RM$S:^*-*:/:x$</— 

l:l)T*#«Lfc. 

&ft\#MiHit&to 126):[a] 20 D =-73.1° (c=0.1 
015in *$J— /I/). 



2003-11-11 

thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (6.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (12 ml ) and zinc (1.63 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (150 ml ), thewater (100 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane rethylacetate 
=l:2*ethylacetate *ethylacetate :methanol =5:1 ), furthermore 
did recrystallization with ether -diisopropyl ether jpl 1 , 2 and 
8 -dimethyl -N- [2 - [ (2 -methyl -1,3- benzothiazole -5-yl ) 
oxy ] phenyl ] - 5,6, 7 and 8 -tetrahydro pyrido it acquired [2 
and 3 -d ] pyrimidine -5-amine (compound 125 ) (198 mg ) as 
colorless crystal . 

mpl24-129deg C. 

elemental analysis values 

C<sub>23</sub>H<sub>23</sub>N<sub>5</sub>OS 
*0.2H<sub>2</sub>O doing 

Calcd:C, 65.60;H, 5 V 60;N, 16.63. 

Found:C, 65.53;H, 5,67;N, 16.72, 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .95 - 2.08 (2 H, m ), 2.46 (3 H, s ), 2.81 (3 H, s ), 3.09 (3 H, 
s ), 3.27 - 3.36(2 H, m ), 4.23 (1 H, d, J=7.2Hz ), 4.56 (1 H, 
q-like ), 6.66 - 6.73 (1 H, m ), 6.88 (2 H, dd, J=8.1, 1.5Hz ), 
7.03 (1 H, dd, J=8.8, 2.2Hz ), 7.08 (1 H, t, J=7.0Hz ), 7.46(1 
H, d, J=2.2Hz ), 7.69 (1 H, d, J=8.6Hz ), 7.98 (1 H, s ).IR 
(KJBr) 1599, 1559, 1512, 1443, 1194 and 1132 cm 
<sup>-K/sup>. 

[0154] 

Working Example 126 

(Production of compound 126 ) &Working Example 127 
(Production of compound 127 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine was 
divided with chiral column (OJ, developing 
liquid ihexane :ethanol =1:1 ). 

retention time small (compound 126 ): [;al] 
<sup>20</sup><sub>D</sub>=-73 . 1 * (c=0. 1 
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&ftftM*(itfito 127):[a] 20 D =+83.2° (c=0.1 
050in *$J— )V). 



[0155] 

128 

2,8-v/5 1 ;U-7 ( 8-vtKPt <, 'JK[2,3-d]t°U5v>- 
5(6H)-*>(293mg, 1.65mmol), h'J^5>(291 
mg)Si; p-hyUX>7>;^>®-7K?P^(31mg) 
£HH>(17ml)lC;S££-fc!-fco 

125 deg C X 18 B*|HlI#Lfc. 

fiJtS*ttlCftMl5 i ;U(100mI)£J]D*.fcflL 
tt»ft»**^h'J^A***(20ml)» 7K(20m 
l)atffi«£tt*(2(tail)T?ife&Lfc. 



*aHt*^**hy^A(10Qmg)SJH;t.fc. 

jE^**Mfflr 3.5 «iH«tf Lfc« 

7-trh>(2.0ml)£})Q;u 5 »M«M*Lfc. 



JRlC££ttS«ET. SttU ft»x*;u(i50 
ml)£fln*.fc&, *(50ml)&i;iafaAtt*(30m 

^;U:>*/-;U=6:1 Atftt*tt:^*-y->:ilFlt 
IfW:H l:2)*ettML. *?>l=lf»i*/U- 
V-fy^PejUX-^^T'S$ga s a^fr^,N-[2- 
(lH-OK-^-3--f^)If;i/]-2,8-V>f^-5,6, 
7,8-x h^t Kne 'J K[2,3-d] t° 'JSv>-5-75> 
(<b£#8 128X160mg)£fcfel6ft£l/C#fc. 

mp 158- 159 deg C. 
SJRfltfrll C 19 H 23 N 5 i:LT 



Calcd:C,71 ,00;H,7.21 ;N,21 .79. 

Found:C,70.64;H,7.19;N,21.85. 

' H-NMR(200MHz,CDCl 3 ) <5 1.79-1 .95(2H,m), 
2.54(3H,s), 2.94-3.04(4H,m), 3.13(3H,s), 3.19 
(lH,tt,J=12.6,4.3Hz), 3.55(1 H,td,J=l 1.3,4.7Hz), 



2003-11-11 

015inmethanol ). 

retention time large (compound 127 ): [;al] 
<sup>20</supxsub>D</sub>=+83.2* (c=0. 1 
050inmethanol ). 

[0155] 

Working Example 128 
(Production of compound 128 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (293 mg , 1 .65mmol ), tryptamine 
(291 mg ) and p-toluenesulfonic acid acid monohydrate (31 
mg ) was mixed to toluene (17 ml ). 

mixture 18 hours was agitated with 125 deg C 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (10 ml ). 

sodium borohydride * (100 mg ) was added. 

mixture 3.5 hours was agitated with room temperature . 

Including acetone (2.0 ml ), 5 min it agitated with room 
temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (1 50 ml ),water (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic : ethylacetate 
♦ethylacetate :methanol =6:1 and basic :hexane :ethylacetate 
=1 : 1 * 1 :2 ), furthermore did recrystallization with ethylacetate 
-diisopropyl ether jpl 1 , N- [2 - (1 H-indole -3- yl ) ethyl ] - 2 
and 8-dimethyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 

3 -d ] pyrimidine -5-amine (compound 128 ) (160 mg ) as 
colorless crystal . 

mpl58-159deg C. 

elemental analysis values 

C<sub>l 9</sub>H<sub>23</sub>N<sub>5</sub> doing 
Calcd:C, 71.00;H, 7.2 1;N, 21.79. 
Found:C, 70.64;H, 7.19;N, 21.85. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .79 - 1 .95 (2 H, m ), 2.54 (3 H, s ), 2.94 - 3.04 (4 H, m ), 
3.13 (3 H, s ), 3.19(1 H, tt, J=12.6 5 4.3Hz ), 3.55 (1 H, td, 
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3.68(lH,t,J=3.8Hz), 7.01 (lH,d,J=2. 2Hz), 7.15 
(lH,td,J=7.3 ? l. 5Hz), 7.19(lH,td,J=7.5,1.6Hz), 
7.33-7.37(lH,m), 7.59-7.63(lH,m), 7.78(lH,s), 

8.06(lH,br), mmm^U lif^LTL^LV 

IR(KBr)1601, 1559,1524,1456,1435,1406,1339,7 
41cm- 1 . 

[0156] 

mmm 129 



at 

N^S-S/^JU-SA^S-t H^tKPlfyKp^-d] 
t 0| JSv>-5-^;U)-l,3-^<>4f>v75>(113m 
g.0.42mmol)£ THF(4. 5ml) I C tf'Jv 
>(0.050ml)SlK3-^PP^>l/-r;^P'JK(0.06 
5ml)^iQ^fco 

S^ttSSST? 1.5 »|Hia#Lfco 

JEJ£a*«BlcB»x^;u(i00ml)SiP*fc«. 
*(50ml)ai;jS3Bld*7K(30ml)-ejfe»Lfco 

JI/=85:15)-CltS!L,3-^PP-N-[3-[(2,8-5? 
^;U-5,6,7,8-^h^tKPt°JK[2,3-d]t°USv> 
-5-^;U)75ypx-;U]$SSKT£K(^^!fei l 
29)(106n«)£7^U77Xi:LTWfco 

1 H-NMR(200MHz,CDCl 3 ) 3 2.04(2H,br), 2.48(3 
H,s), 3.19(3H,s), 3.40-3.50(3H,m), 4.54(1 H,br), 
6.46(lH,d,J=8.6Hz), 6.80(1 H,d,J=7.8Hz), 7.16 
(lH,t,J=8.3Hz), 7.32-7.53(3H,m), 7.75(lH,d,J= 
7.0Hz), 7.85-7.94(lH,m), 8.03(1 H,s+lH,br). 

IR(KBr) 1653,1 609, 1557,1 408,73 3cm" 1 . 

[0157] 

mmm no 

(it^ty) 130 ©»iS) 

2,8-vy^;U-7,8-vtKPt 0, JK[2,3-d]t o, J£v>- 
5(6H)-^->(307mg. 1.73mmol). 2-(4-^x-7U-l- 

e^^v-;u)7-'j>(i.io g )&i; p-hJUX>X 

^*>»-*attl(33mg)Sh^X>(18ml)lzS 
;g£^£ 125 deg C 15 ftflllflMtLfc. 

Rj£jg^*lc»|ftx^;Kioomi)$in?Lfcft. 

fift*lfc***HJ^A*»»(20ml)* 7K(20m 
l)ai/ttfil*tt*(20ml)T?SJfe»Lfc o 



J=l 1 .3, 4.7Hz ), 3.68 (1 H, t, J=3.8Hz ), 7.01 (1 H, d, 
J=2.2Hz ), 7.15 (1 H, td, J=7.3, 1.5Hz ), 7.19 (1 H, td, J=7.5, 
1 .6Hz ), 7.33 - 7.37 (1 H, m ), 7.59- 7.63 (1 H, m ), 7.78 (1 H, 
s ), 8.06 (1 H, br ), aliphatic NH has not done identification . 

IR (KBr ) 1,601,155,915,241,456,143,514,061,339,741 cm 
<sup>-l</sup>. 

[0156] 

Working Example 129 
(Production of compound 129 ) 

N- (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) - 1 and 3 -benzene diamine melting 
(1 13 mg , 0.42mmol ) in THF (4.5 ml ), it added pyridine 
(0.050 ml ) and 3 -chlorobenzoyl chloride (0.065 ml ). 

mixture 1.5 hours was agitated with room temperature . 

After adding ethylacetate (1 00 ml ) to reaction mixture , water 
(50 ml ) and you washedwith saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](ethylacetate 
♦ethylacetate :methanol =85:15 ), 3 -chloro -N- it acquired [3 
- [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) amino ] phenyl ] benzoic acid amide 
(compound 129 ) (106 mg ) as amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
2.04 (2 H, br ), 2.48 (3 H, s ), 3.19 (3 H, s ), 3.40 - 3.50 (3 H, 
m ), 4.54 (1 H, br ), 6.46(1 H, d, J=8.6Hz ), 6.80 (1 H, d, 
J=7.8Hz ), 7.16 (1 H, t, J=8.3Hz ), 7.32 - 7.53 (3 H, m ), 7.75 
(1 H, d, J=7.0Hz ), 7.85 - 7.94 (1 H, m ), 8.03(1 H, s+lH, br ). 

IR (KBr) 1,653,160,915,571,408,733 cm <sup>-K/sup>. 

[0157] 

Working Example 130 

(Production of compound 130 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (307 mg , 1.73mmol ), 2 - (4 -phenyl 
-1- piperazinyl ) aniline (1 .10 g ) and the p-toluenesulfonic 
acid acid monohydrate (33 mg ) was mixed to toluene (18 
ml ). 

mixture 15 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 
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»ME**ET. BSU THF(8.0ml)lrj§ 
(1.73g)£*Qx.fc. 

SB«M« 70 deg CT*6 B#IH8i#Lfc. 

Oml)£J)Q;tfc&. *(100ml)Ri;ffi|Pdtt*(50 
mI)"C**Lfc. 

?ne;ux— f ji/i?iHS»£fTi\ 2,8-vy^u 

-N-p-(4-7i— ^Upi— iU]-5,6, 
7,8-xh7tKPlf'JK[2,3-d]e'J5S?:/-5-75> 
(<b**B 130X334mg)*aMtftttfl£LT#f::o 

mp 160- 162 deg C. 

5c*$MJHI C 25 H 3 oN 6 -0.1H 2 0 <tL"C 



Calcd:C,72. 1 2;H,7.3 1 ;N,20. 18. 

Found:C,72.00;H,7.34;N,20.2 1 . 

'H-NMR(200MHz,CDCl 3 ) 5 2.04-2.07(2H,m), 
2.49(3H,s), 3.01-3.03(4H,m), 3.18(3H,s), 3.25 
(4H,br), 3.38-3.45(2H,m), 4.54(1 H,q,J=6.2Hz), 
4.88(lH,d,J=7.4Hz), 6.73-6.97(5H,m), 7.08(2H, 
t,J=7.7Hz), 7.23-7.3 l(2H,m), 8.03(1 H,s). 

IR(KBr) 1 597, 1 557, 1 505, 1437, 1 422, 1 406, 1 325, 1 
231,737cm" 1 . 

[0158] 

(<b** ni o)m&)&nmm mats® m 

2,S-i>t? J U-7,8- v t K □ e 'J K[2,3-d]tf 'J 
5(6H)-*>(370mg. 2.09mmol). 3-[(3-75/7x 
-;i/)X;U7T-;U]^Pt°^->Kx^^(l-41g) 
Si/ p-h^UX^XJU^B*— 7kfP*(40mg)*h 
;UX>(30ml)IC;g^-$-y-fcc 

125 deg C V 14.5 B#|HHlM*Lfc. 

JEJS££ttl=fti*X^K100ml)£in?Lfc«. 
fi»«tt**^h'J'>A7k**(20ml), 7K(20m 
l)atffi»ft*7k(20ml)7?gtS*Lfc. 
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organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF (8.0 ml ). 

1 normal sodium hydroxide aqueous solution production 
liquid (16 ml ) and zinc (1.73 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (100 ml ), thewater (100 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=3:1 *ethylacetate ), furthermore did recrystallization with 
ethylacetate -diisopropyl ether jpl 1 , 2 and 8 -dimethyl -N- [2 
- (4 -phenyl -1- piperazinyl ) phenyl ] - 5,6, 7 and 8 
-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 130 ) (334 mg ) as pale yellow crystal . 

mpl60-162deg C. 

elemental analysis values 

C<sub>25</sub>H<sub>30</sub>N<sub>6</sub>*0.1 
H<sub>2</sub>0 doing 

CalcdtC, 72.12;H, 7.31 ;N, 20.18. 

FoundrC, 72.00;H, 7.34;N, 20.21. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
2.04 - 2.07 (2 H, m ), 2.49 (3 H, s ), 3.01 - 3.03 (4 H, m ), 
3.18 (3 H, s ), 3.25(4 H, br ), 3.38 - 3.45 (2 H, m ), 4.54 (1 H, 
q, J=6.2Hz ), 4.88 (1 H, d, J=7.4Hz ), 6.73 - 6.97 (5 H, m ), 
7.08 (2 H, t, J=7.7Hz ), 7.23 -7.3 1 (2 H, m ), 8.03 (1 H, s ). 

IR(KBr) 15,971,557,150,514,371,422,140,613,251,231,737 
cm <sup>-l</sup>. 

[0158] 

Working Example 131 

(Production of compound 131 ) &Working Example 132 
(Production of compound 132 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (370 mg , 2.09mmol ), 3 - [ (3 
-amino phenyl ) sulfanyl ] ethyl propionate (1 .41 g ) and the 
p-toluenesulfonic acid acid monohydrate (40 mg ) was mixed 
to toluene (30 ml ). 

mixture 14.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
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»86£*ET* B*U »*£x*/-^(20ml) 

s^ftsisa^ 17 siaawLfco 

7-feh>(4.0ml)£})Q*. ISt 5 »mffl»Lfe. 



fiJ&;l£tt**ET. SMIL. mm^JH^o 

. ml)*ftlifctt. 7K(50ml)&l/t&fQ;&J&7k(20m 
l)Tf*#Lfc 0 

2:Hl:Hl:2-^fti|lf;i)Tf»8L, 3-[[3- 
[(2,8-S/^JU-5,6 f 7,8-Th5tKPtf'JK[2 f 3-d]e 
'J5v>-5--f;U)75/]7x-;U]X;U^T~;U]^ 
Ptf*>l|xyjl<ft*» 131)(104mg)^Hfe^ 

*fc*3-[[3-[(2 t 8-S/>^^5,6,7,8-xh J 7tKPt; 
»jK[2,3-d]t 0| J5v>-5--f;U)75/]^x^;U]X;U 
77-;i/]-l-^P/V-;Kfcft* 132)(138mg) 

3-[[3-[(2,8-i/>5 1 ;U-5,6,7 J 8--Th7tKPe'JK[2 J 
3-d]t 0| J5i?>-5--f;U)75/]7x^;U]X>U^7X 
;U]^Pt°^>^x^;u 

, H-NMR(200MHz,CDCl 3 ) 5 1.25(3H,t,J=7.1Hz) 3 
1.86-2.17(2H,m), 2.49(3H,s), 2.64(2H,t,J=7.5 
Hz), 3.15(2H,t,J=7.4Hz), 3.18(3H,s), 3.27-3.64 
(2H,m), 3.73-3.79(lH,m), 4.14(2H,q,J=7.2Hz), 
4.52(lH,br), 6.51(1 H,dd,J=7.9,2.1 Hz), 6.67(1 H, 
t,J=1.8Hz), 6.74(lH,d,J=7.4Hz), 7.13(lH,t,J=7. 
9Hz), 8.00(lH,s). 

IR(KBr)1732,1590,1559,1520,1480,1408,1372,l 
327,1242,1196cm' 1 . 

34[3-[(2,8-V>^^-5,6,7,8-xh^tKPt 0, JK[2, 

3-d]t 0, J^v>-5--r;u)7sypx-^]x;u^r- 

mp 147- 150 deg C. 

5c*##r*t C l8 H 24 N 4 OS-0.6H 2 O tLX 



Calcd:C,60.85;H,7.15;N,15.77. 
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ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the ethanol (20 ml ). 

sodium borohydride * (474 mg ) was added. 

mixture 17 hours was agitated with room temperature . 

Including acetone (4.0 ml ), 5 min it agitated with room 
temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),water (50 ml ) and it washed with 
saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=3:1 *2:l*l:l*l:2*ethylacetate ), 3 - it acquired [[3 - [ (2 and 
8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amino ] phenyl ] sulfanyl ] ethyl propionate 
(compound 131 ) (104 mg ) as yellow oyl . 

In addition, 3 - [[3 - [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-yl ) amino ] phenyl ] 
sulfanyl ] - 1 -propanol (compound 132 ) (138 mg ) did 
recrystallization with ethylacetate -diisopropyl ether 
jpl 1 ,acquired as pale yellow crystal . 

3 - [[3 - [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-yl ) amino ] phenyl ] sulfanyl ] ethyl 
propionate 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.25 (3 H, t, J=7.1Hz ), 1.86 - 2.17 (2 H, m ), 2.49 (3 H, s ), 
2.64 (2 H, t, J=7.5Hz ), 3.15 (2 H, t, J=7.4Hz ), 3.18(3 H, s ), 
3.27 - 3.64 (2 H, m ), 3.73 - 3.79 (1 H, m ), 4.14 (2 H, q, 
J=7.2Hz ), 4.52 (1 H, br ), 6.51 (1 H, dd, J=7.9, 2.1Hz ), 
6.67(1 H, t, J=1.8Hz ), 6.74 (1 H, d, J=7.4Hz ), 7.13 (1 H, t, 
J=7.9Hz ), 8.00 (1 H, s ). 

IR (KBr) 1732, 1590, 1559, 1520, 1480, 1408, 1372, 1327, 
1242 and 1196 cm <sup>-K/sup>. 

3 - [[3 - [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-yl ) amino ] phenyl ] sulfanyl ] - 1 
-propanol 

mpl47-150deg C. 

elemental analysis values 

C<sub>18</sub>H<sub>24</sub>N<sub>4</sub>OS 
*0.6H<sub>2</sub>O doing 

CalcdiC, 60.85;H, 7.1 5;N, 15.77. 
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Found:C,60.79;H,6.79;N, 1 5 .49. 

'H-NMR^OOMH^CDCls) 8 1.83-2.15(4H J m), 
2.49(3H,s), 3.01(2H,t,J=7.2Hz), 3.18(3H,s), 3.2 
9-3.54(2H,m), 3.76(2H,t,J=6.3Hz+lH,br), 4.52 
(lH,br), 6.49(1 H,dd,J=7.7, 1.9Hz), 6.66(lH,t,J= 
2.0Hz), 6.74(1 H,d,J=7.6Hz), 7.12(lH,t,J=7.8H 
z), 7.99(lH,s), OH liHSLnvtELV 

IR(KBr) 1 59 1 , 1 557, 1 5 1 8, 1 478, 1 427, 1 408, 1 327c 



mmm 133 
(<t*» 133 amm 

2,8-v>^;U-7,8-vtKPt 0| JK[2,3-d]t 0, JSv>- 
5(6H)-^->(368mg. 2.08mmol), 3-[(4-7xy+v 

^;u)x;u^T-yu]y-U>(i.70g)&i; P -Hu 

X>X;U*>^-*ffi^(40mg)£h^X>(20m 
l)C:S**1tfc 0 

mtsme 125 de g c v is mmmwuzo 

tSWmK7K*^-h l J^A7K^;^(20ml), 7K(20m 
l)atXtt*P*tfc*(20ml)"Cft»Lfco 



»«t«ET. ®£U »»*x*y-;i,(20ml) 
7K^^b7t-x^^h , J^A(157mg)^D^/co 

s^ttssaT? 17 mmmt Ltz* 
T^h>(4.omi)$ mil, ifi-e 5 »nna#Lfco 



ml)**0*fca. 7K(50ml)Sl/tS?P^^7K(20m 
l)T^i*Lfco 

^P7h^-(^+1f>:RiXfjl/=2:H 
l:2)T^S!!L.2,8-v>5 1 ;U-N--[3-[(4-^xy^rv 
^JU)X;U7T— ^Upi— ^]-5 f 6 f 7 f 8-^h5tK 
□ t°UK[2,3-d]e'J5v>-5-75>«b^«g 133X1 
53mg)£Jtfe*'OU£L"C»fco 

, H-NMR(200MHz,CDCl 3 ) 8 1.82-2. 14(6H,m), 
2.49(3H,s), 2.98(2H,t,J=6.7Hz), 3.17(3H,s), 3.2 
3-3.5 l(2H,m), 3.73(lH,br), 3.97(2H,t,J=5.7Hz), 
4.50(lH,br), 6.48(lH,dd,J=8.0,2.2Hz), 6.63(1 
H,t,J=1.8Hz), 6.71(lH,dt,J=7.8,0.8Hz), 6.84-6.9 
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Found:C, 60.79;H, 6.79;N, 15.49. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.83 - 2.15 (4 H, m ), 2.49 (3 H, s ), 3.01 (2 H, t, J=7.2Hz ), 
3.18 (3 H, s ), 3.29 - 3.54(2 H, m ), 3.76 (2 H, t, J=6.3Hz 
+1H, br ), 4.52 (1 H, br ), 6.49 (1 H, dd, J=7.7, 1.9Hz ), 6.66 
(1 H, t, J=2.0Hz ), 6.74 (1 H, d, J=7.6Hz ), 7.12 (1 H, t, 
J=7.8Hz ), 7.99 (1 H, s ), the OH has not done identification . 

IR(KBr) 1591, 1557, 1518, 1478, 1427, 1408 and 1327 cm 
<sup>-l</sup>. 

[0159] 

Working Example 133 

(Production of compound 133 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (368 mg , 2.08mmol ), 3 - [ (4 
-phenoxy butyl ) sulfanyl ] aniline (1.70 g ) and the 
p-toluenesulfonic acid acid monohydrate (40 mg ) was mixed 
to toluene (20 ml ). 

mixture 18 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the ethanol (20 ml ). 

sodium borohydride * (157 mg ) was added. 

mixture 1 7 hours was agitated with room temperature . 

Including acetone (4.0 ml ), 5 min it agitated with room 
temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ), water (50 ml ) and it washed with 
saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=2:1*1:2 ), 2 and 8 -dimethyl -N- [3 - [ (4 -phenoxy butyl ) 
sulfanyl ] phenyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it 
acquired [2 and 3 -d ] pyrimidine -5-amine (compound 133 ) 
(153 mg ) as yellow oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.82 - 2.14 (6 H, m ), 2.49 (3 H, s ), 2.98 (2 H, t, J=6.7Hz ), 
3.17 (3 H, s ), 3.23 - 3.51(2 H, m ), 3.73 (1 H, br ), 3.97 (2 H, 
t, J=5.7Hz ), 4.50 (1 H, br ), 6.48 (1 H, dd, J=8.0, 2.2Hz ), 
6.63 (1 H, t,J=1.8Hz), 6.71 (1 H, dt, J=7.8, 0.8Hz), 6.84- 
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5(3H,m), 7.11(lH,t,J=7.9Hz), 7.20-7.30(2H,m), 
8.00(lH,s). 

IR(KBr) 1 590, 1 559, 1 520, 1 497, 1 476, 1 424, 1 4 
06,1339,1325,1244,756,693cm" 1 . 

[0160] 

134 

2,8-v^;U-7,8-vtKPe i jK[2,3-d]t° , J^v>- 
5(6H)-;f>(299mg, 1.69mmol), 4-(2-7S/X^ 
;U)^>-tf >X;U/1O7SK(507mg)&tf p-hJUX 
>X;U7h>^-7KW^(32mg)^h;UX>(35ml) 

S£4$fl£ 125 deg CI? 15.5 tifMftLtz 0 

Jxfc&mfttfmfr'otztzlt), X$/-;U(15ml) 
£1)U7L. 125 deg CTf 25 Blfblif^Lfco 

SiS;S^%l^^x^;u(i00ml)^iP^fc^. 

t&W^^7K^^h I J^A7K^(20ml). 7K(20m 

m^ynzmuv 20 B#p B m^L^o 

7-bh>(2.0ml)^ jjQ*. ^ST* 5 #P 0 1Jt#Ur o 

£l£;!£!fe)£MJ±Ts SAIL. »&x^;u(ioo 
ml)£An*t::&, 7K(50ml)&l/tSfD^i^7K(30m 

f;k^/-^=8:l)-eilSL, *&lcft»x^ 
^■CS<Sa*fTL\4-[2-[(2,8"i/>^;U-5,6,7 > 8- 
xh : 7tKPe , JK[2,3-d]t 0 U5^>-5--r;U)7 7 5/] 
x^;U]/<>-tf>x;U7tx>75K(^b^^ 134)(185 
mg)£3tftfel6li4:LT»fco 



mp 169- 172 deg C. 

5c*#Wtt C 17 H 23 
N 5 O 2 S-0.25H 2 O<tL 

r 



6.95(3 H, m ), 7.1 1 (1 H, t, J=7.9Hz ), 7.20 - 7.30 (2 H, m ), 
8.00 (1 H, s ). 

IR (KBr ) 

1,590,155,915,201,497,147,614,241,406,133,913,251,244,756,693 
cm <sup>-K/sup>. 

[0160] 

Working Example 134 

(Production of compound 134 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (299 mg , 1.69mmol ), 4 - (2 
-aminoethyl ) [benzensuruhonamido ] (507 mg ) and 
p-toluenesulfonic acid acid monohydrate (32 mg ) was mixed 
to toluene (35 ml ). 

mixture 15.5 hours was agitated with 125 deg C. 

Because advance of reaction is slow, 25 hours it agitated with 
125 deg C including ethanol (15 ml ). 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (15 ml ). 

sodium borohydride * (128 mg ) was added, 

mixture 20 hours was agitated with room temperature . 

Including acetone (2.0 ml ), 5 min it agitated with room 
temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (100 ml ),water (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :ethylacetate 
*ethylacetate imethanol =8:1 ), furthermore did 
recrystallization with ethylacetate , 4 - it acquired [2 - [ (2 and 
8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amino ] ethyl ] [benzensuruhonamido ] 
(compound 134 ) (185 mg ) as pale yellow crystal . 

mpl69-172degC. 



elemental analysis values 

C<sub>17</sub>H<sub>23</sub>N<sub>5</sub>O<sub>2</sub>S*0.25H<sub>2</sub>O 
doing 



Calcd:C,55.79;H,6.47;N,19.14. 



Calcd:C, 55.79;H, 6.47;N, 19.14. 
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Found:C,55.80;H,6.48;N,19.19. 

'H-NMR(300MHz,CDCl3) 8 1.83-1.89(2H,m), 
2.44(3H,s), 2.82-2.88(2H,m), 2.91-2.99(2H,m), 
3.14(3H,s), 3.23(lH > dt,J=12.0,4.5Hz), 3.53(1 
H,ddd,J=12.6,9.3,5.6Hz), 3.66(lH,t,J=4.1Hz), 5. 
17(2H,br), 7.34(2H,d,J=8.4Hz), 7.64(1 H,s), 7.8 
5(2H,d,J=8.7Hz), NH l4HSLTl^<ftV 

IR(KBr)1601, 1559,1524,1408,1335,1 159cm" 1 . 



[0161] 

HJSfflJ 135 

at^ty 135 omm.) 

2,8-v>5 1 ;U-7,8-vtKnt 0 'JK[2,3-d]t 0| JSv>- 
5(6H)-^->(195mg. 1.10mmol)> 3-(v^P^V 
)ls**i/)T- l )>(315mg)&Tf p-h;UX>7JL/ 
*>ifc-**P*(21mg)*h^X>(llml)|za* 

ig^^^ 125 deg C TM0.5 I^MitfLfeo 

S(SS^ftlcRttx^;Ki00ml)*liP*fc8i. 

^A*»*(20ml). 7K(20m 

i>ai;ta?p*»7K(20mi)-e3fe»Lfca 



v7yhUtKP^M^hU^A(138mg)&i;K 
g?(0.20ml)£*D*_fco 

»£tt£ss-e 19 n#i««#Lfco - 

7Hzh>(2.0ml)£ftJ*. SST? 5 #M«#Lfco 



ml)£jjQ*_fc&, A(S0ml)&t/fiafttt7K(30m 
l)T?ft*Lfc. 

B»x^;u)-ett«L. N-[3-(v^n^*vJU* 
+ypx-^]-2 ) 8.y>f^-5,6,7 J 8-fh7t:KP 
t 0, jK[2,3-d]t Ol J^V>-5-7^>(ib^^ I35)(73 

, H-NMR(200MHz,CDCl 3 ) 5 1.24-1. 58(6H,m), 
1.78-1.80(2H,m), 1.91-2.16(4H,m), 2.49(3H,s), 
3.18(3H,s), 3.25-3.36(lH,m), 3.43-3.52(lH, 
m), 3.2-3.6(lH,br), 4.16-4.24(lH,m), 4.51(lH,t, 
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Found:C, 55.80;H, 6.48;N, 19.19. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .83 - 1 .89 (2 H, m ), 2.44 (3 H, s ), 2.82 - 2.88 (2 H, m ), 
2.91 - 2.99 (2 H, m ),3.14 (3 H, s ), 3.23 (1 H, dt, J=12.0, 
4.5Hz ), 3.53 (1 H, ddd, J=12.6, 9.3, 5.6Hz ), 3.66 (1 H, t, 
J=4.1Hz ), 5.17 (2 H, br ), 7.34 (2 H, d, J=8.4Hz ), 7.64 (1 H, 
s ), 7.85(2 H, d, J=8.7Hz ), NH has not done identification . 

IR(KBr) 1601, 1559, 1524, 1408, 1335 and 1159 cm 
<sup>-K/sup>. 

[0161] 

Working Example 135 

(Production of compound 135 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (195 mg , l.lOmmol ), 3 - 
(cyclohexyloxy group ) aniline (3 1 5 mg ) and the 
p-toluenesulfonic acid acid monohydrate (21 mg ) was mixed 
to toluene (11 ml ). 

mixture 40.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (10 ml ). 

cyano tri hydro sodium borate (138 mg ) and acetic acid (0.20 
ml ) was added. 

mixture 19 hours was agitated with room temperature . 

Including acetone (2.0 ml ), 5 min it agitated with room 
temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (100 ml ),water (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane rethylacetate 
=2:l*ethylacetate ), N- [3 - (cyclohexyloxy group ) phenyl ] - 
2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 
and 3 -d ] pyrimidine -5-amine (compound 135 ) (73 mg ) as 
yellow amorphous . 

<sup>l</sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.24- 1.58 (6 H,m), 1.78 - 1.80 (2 H,m), 1.91 -2.16(4 H, 
m ), 2.49 (3 H, s ),3.18 (3 H, s ), 3.25 - 3.36 (1 H, m ), 3.43 - 
3.52(1 H,m), 3.2 -3.6(1 H, br ), 4.16 - 4.24 (1 H,m),4.51 
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J=4.4Hz), 6.23-6.33(3H,m), 7.08(1 H,t,J=8.3Hz), 
8,00(1 H,s). 

IR(KBr)2934,2857, 1 60 1 , 1 559, 1 5 1 6, 1 495, 1 406, 1 
339,1198,1161cm- 1 . 

[0162] 

mmm 136 

(4b«ttl36 0>8fi) 

3-[[3-[(2,8-S?>^;U-5,6 f 7,8-xh5tKne'JK[2, 
3-d]t°U5v>-5--r;U)TS> f px-;u]X;L,^T- 
>U]^Pt°^>^X^JU(92mg.0.24mmol)^ TH 
F-^/-;K2:U 3.0ml)lCiB»*-B\ 1 *1^7kK 
^^K , J r t7A7X^^(1.0ml)^in^.fco 

SJ£S^»*»»Tf*fPLfc«. MET, stffi 

»Hx^;u(50mi)ai;i^*ffl7kSJniAfco 

J8JK£»E~F. ®£U 3-[[3-[(2,8-v^U-5,6, 
7,8--Th^tKPe»JK[2 f 3-d]eU5S?>-5--f/U)7 

136)(74mg)£7^U?TX£LT»fc 0 

I H-NMR(200MHz,CDCl 3 ) <5 2.02-2.05(4H,m), 
2.52(3H,s), 2.58(2H,t,J=7.0Hz), 3.1 l(2H,t,J=7.0 
Hz), 3.23(3H,s), 3.50(lH,br), 4.49(lH,br), 6.46 
(lH,d,J=8.0Hz), 6.69-6.71(2H,m), 7.05(lH,t,J= 
8.1Hz), 8.03(lH,s), C0 2 H I*EI£LTI*&IV 



[0163] 
HJfcfllJ 137 

2,8-v^;U-7,8>vtKnt 0| JK[2,3-d]t O| J5v>- 
5(6H)-^">(298mg. 1.68mmol). 3-(2-^P/K*v 
xh^rv)7 7 ^U>(1.26g)S.i; p-h;ux>7jU7fc 
>»-7KfP«[I(32mg)Sh;UX>(17ml)lC;g^* 

125 deg CH 19.5 ft[H«#Lfco 

jR(ES^ttlcft»x5 t ;Ki00nil)SJnK.fc». 
tSW^K7Km^h ( J^A7K^^(20ml), 7K(20m 
l)Ai;t&S]4*7K(20ml)-ejJfe»Lfco 
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(1 H, t, J=4.4Hz ), 6.23 - 6.33 (3 H, m ), 7.08 (1 H, t, 
J=8.3Hz ), 8.00(1 H,s). 

IR(KBr)2934, 2857, 1601, 1559, 1516, 1495, 1406, 1339, 
1 198 and 1 161 cm <sup>-l</sup>. 

[0162] 

Working Example 136 
(Production of compound 136 ) 

3 - Melting [[3 - [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-yl ) amino ] phenyl ] 
sulfanyl ] ethyl propionate (92 mg , 0.24mmol ) in THF 
-methanol (2: 13.0 ml ), it added 1 normal sodium hydroxide 
aqueous solution production liquid (1.0 ml ). 

mixture overnight stilting was done with room temperature . 

After neutralizing reaction mixture with acetic acid , under 
vacuum , itconcentrated. 

ethylacetate (50 ml ) and water of trace was added. 

It dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , 3 - it acquired [[3 - [ (2 
and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amino ] phenyl ] sulfanyl ] propanoic acid 
(compound 136 )(74 mg ) as amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsut»3</sub> );de 
2.02 - 2.05 (4 H, m ), 2.52 (3 H, s ), 2.58 (2 H, t, J=7.0Hz ), 
3.1 1 (2 H, t, J=7.0Hz ), 3.23 (3 H, s ), 3.50(1 H, br ), 4.49 (1 
H, br ), 6.46 (1 H, d, J=8.0Hz ), 6.69 - 6.71 (2 H, m ), 7.05 (1 
H, t, J=8.1Hz ), 8.03 (1 H, s ), CO<sub>2</sub>H hasnot 
done identification . 

[0163] 

Working Example 1 37 

(Production of compound 137 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (298 mg , 1 .68mmol ), 3 - (2 
-propoxy ethoxy ) aniline (1 .26 g ) and the p-toluenesulfonic 
acid acid monohydrate (32 mg ) was mixed to toluene (17 
ml). 

mixture 19.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (10 ml ). 
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'>7/h l JtKP7t-^»-^h , J^A(21]mg)&i;» 
$(0.50ml)£7JD;i.fco 

(25ml);ftl/|&fn£tt*(25ml)T?ife$Lfc. 

^OVK^-f— (^*-*:/:ft»X*;U-2:l-» 
iixf^)tgSL,2,8-v>f^-N-[3-(2-^ 
□ ^■+vlh+*>px=.;i/]-5,6 ) 7,8-fh7tKP 
e'JK[2,3-d]t°'J5^>-5-T5>«b^% 137)(430 
mg)£ltfe^-'f;U<tLT^7io 

'H-NMR(200MHz,CDCl 3 ) 5 0.93(3H,t,J=7.5Hz), 
1.63(2H,sextet,J=7.2Hz), 1.90-2.19(2H,m), 2.4 
9(3H,s), 3.18(3H,s), 3.26-3.47(2H,m), 3.49(2H, 
t,J=7.0Hz), 3.68(1 H,d,J=6.6Hz), 3.77(2H,t,J=5. 
OHz), 4.10(2H,t,J=4.8Hz), 4.51(lH,q-like), 6.26 
-6.34(3H,m), 7.09(lH,t,J=8.5Hz), 8.01(lH,s). 

IR(KBr)l 599, 1 559, 1 5 1 8, 1424, 1 406, 1 200, 1 1 65, 1 
125cm-'. 

[0164] 

HSfcfl) 138 

(it-SVa 138 aflfi) 

2,8- v>^;U-7,8- v t K □ t° 'J K[2,3 -d] f 'J 5 v>- 
5(6H)-^->(295mg, 1.66mmol). l-(2-75/?x 

2g)&tf p-h>'UX>^;U^>®-7KfP%(32mg) 
SM,Xi/(20ml)l=jS£2F1*fc. 

125 deg C T? 27 l*IHa»Lfc. 

£J£;S£^§t$x^;Ki00ml)£7J0*f;:&, 

t&ftj£i!7K*7 MJ 0 A7K;t *(20ml) . 7K(20m 

l)Si;tSft^^7K(20ml)-ej5t;tLfc o 



Wtt»£»i*tti*fHJ'*A-Cft»Lfc. 
}§«£MET, H*U »»£ THF(10ml)ICj§ 

i a3t*»ft-th'j^A*5S*(i6iiii)ai;ft« 

(1.66g)$JP7tfc. 

70 deg ct«6 mmmnuzo 

Oml)£JjO;Lfc&. *(50ml)Xi;i&SHI**(30 
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cyano tri hydro sodium borate (21 1 mg ) and acetic acid (0.50 
ml ) was added. 

mixture 14 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),saturated sodium bicarbonate * aqueous 
solution (25 ml ) and it washed with saturated saline (25 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=2:1 *ethylacetate ), 2 and 8 -dimethyl -N- [3 - (2 -propoxy 
ethoxy ) phenyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it acquired 
[2 and 3 -d ] pyrimidine -5-amine (compound 137 ) (430 mg ) 
as yellow oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
0.93 (3 H, t, J=7.5Hz ), 1.63 (2 H, sextet, J=7.2Hz ), 1.90 - 
2.19 (2 H, m ), 2.49 (3 H, s ), 3.18 (3 H, s ), 3.26- 3.47 (2 H, 
m ), 3.49 (2 H, t, J=7.0Hz ), 3.68 (1 H, d, J=6.6Hz ), 3.77 (2 
H, t, J=5.0Hz ), 4.10 (2 H, t, J=4.8Hz ), 4.51 (1 H, q-like ), 
6.26 - 6.34(3 H, m ), 7.09 (1 H, t, J=8.5Hz ), 8.01 (1 H, s ). 

IR(KBr) 1599, 1559, 1518, 1424, 1406, 1200, 1165 and 
1125 cm<sup>-l</sup>. 

[0164] 

Working Example 138 

(Production of compound 138 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (295 mg , 1.66mmol ), 1 - (2 -amino 
phenyl ) - 4 - (4 -chlorophenyl ) - 4 -piperidinol (2.02 g ) and 
p-toluenesulfonic acid acid monohydrate (32 mg ) was mixed 
to toluene (20 ml ). 

mixture 27 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
the water (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the THF(lOml). 

1 normal sodium hydroxide aqueous solution production 
liquid (1 6 ml ) and zinc (1 .66 g ) was added. 

mixture 6 hours was agitated with 70 deg C. 

It filtered reaction mixture with celite , after adding 
ethylacetate (100 ml ), thewater (50 ml ) and it washed with 
saturated saline (30 ml ). 
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7i-^).l-[2-[(2,8-2/>5 t ;U-5,6 > 7,8-xh^tKP 
t 0 »jK[2,3-d]t 0, J5v>-5--r;U)TS/]^x~;U]-4- 
t°^'Jvy-;U«t^!fel 138)(157mg)£ftfeefi 



mpl91-193 deg C. 

7C*#*HI C 26 H 3 oClN 5 0-0.33H 
2 0<tLT 



organic layer was dried with anhydrous sodium sulfate . 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=3:1 *ethylacetate ), furthermore did recrystallization with 
ethylacetate -diisopropyl ether jpl 1 , 4 - (4 -chlorophenyl ) - 1 
- [2 - [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ) amino ] phenyl ] - 4-piperidinol it 
acquired (compound 138 ) (157 mg ) as colorless crystal . 

mp!91-193deg C. 



elemental analysis values 

C<sub>26</sub>H<sub>30</sub>ClN<sub>5</sub>O*0.33H<sub>2</sub>O 
doing 



Calcd:C,66.45;H,6.58;N,14.90. 

Found:C,66.58;H,6.33;N,14.61 . 

1 H-NMR(200MHz } CDCl 3 ) S 1.60(1 H,br), 1.79- 
2.17(6H,m), 2.49(3H,s), 2.90-2.95(2H,m), 3.05 
-3.19(2H,m), 3.19(3H,s), 3.41(2H,t,J=5.7Hz), 
4.55(lH,q,J=7.0Hz), 4.84(1 H,d,J=7.2Hz), 6.72- 
6.79(2H,m), 7.06(1 H,t,J=7.7Hz), 7.16(lH,d,J=8. 
2Hz), 7.31(2H,d,J=8.4Hz), 7.45(2H,d,J=8.4Hz), 
8.02(lH,s). 

IR(KBr)1597,1557,1509 J 1435 J 1406,735cm' 1 . 
[0165] 

mmm 139 

«b*«i39a>»ift) 

2,8-v>^yU-7,8-i/tKPt 0| JK[2,3.d]t 0| J5i/>- 
5(6H)-^">(296mg s 1.67mmol) > 2-(l,3-^>^ 

JkX>^;U_7t>>K-7KW^(32mg)^HUX>(17 
ml)IC;l££-ri:fco 

MS®* 125 deg C "C29.5 B$fel8!#Uco 

StS»*«lcMx^;u(ioomi)*Jin7Lfca. 

fi»*il**^hU^A*»3*(20inl), 7k(20m 
l)ai/fiW6**(20ml)T?Jfe»Lfco 

5/7yhytKn*^»^hU^A(210mg)Xi;B 



Calcd:C, 66.45;H, 6.58;N, 14.90. 
Found:C, 66.58;H, 6.33;N, 14.61. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.60 (1 H, br ), 1.79 - 2.17 (6 H, m ), 2.49 (3 H, s ), 2.90 - 
2.95 (2 H, m ), 3.05 -3.19 (2 H, m ), 3.19 (3 H, s ), 3.41 (2 H, 
t, J=5.7Hz ), 4.55 (1 H, q, J=7.0Hz ), 4.84 (1 H, d, J=7.2Hz ), 
6.72 - 6.79 (2 H, m )., 7.06 (1 H, t, J=7.7Hz ),7.16 (1 H, d, 
J=8.2Hz ), 7.3 1 (2 H, d, J=8.4Hz ), 7.45 (2 H, d } J=8.4Hz ), 
8.02 (1 H, s ). 

IR (KBr) 15,971,557,150,914,351,406,735 cm 
<sup>-K/sup>. 

[0165] 

Working Example 139 

(Production of compound 139 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (296 mg , 1 .67mmol ), 2 - (1 and 3 
-benzothiazole -2- yl methyl ) aniline (total amount ) and the 
p-toluenesulfonic acid acid monohydrate (32 mg ) was mixed 
to toluene (17 ml ). 

mixture 29.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (10 ml ). 

cyano tri hydro sodium borate (210 mg ) and acetic acid (0.50 
ml ) was added. 



Page 196 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



2003-11-11 



(50ml)&i;te|P$ffi*(30inl)T?ft»Lfco 

i - ;U]-2,8- v^;U-5,6,7 3 8-x t KP tf 'J K[2, 
3-d] tf 'J 5 V>-5-75>0(t 139)(25mg)£& 

mpl57-158 deg C. 

1 H-NMR(300MHz,CDCl 3 ) 61.71-1.80(1 H,m), 
2.05-2.1 3(1 H,m), 2.35(3H,s), 2.77(3H,s), 3.07- 
3.12(lH,m), 3.23(1 H,td,J=l 1.7, 3.0Hz), 4.56(1H, 
d,J=13.8Hz), 4.61(lH,br), 4.83(lH,d,J=13.8Hz), 
5.18(lH,d,J=6.6Hz), 6.70(1 H,t,J=7.4Hz), 6.79 
(lH,d,J=8.1Hz), 7.16-7.37(5H,m), 7.69(lH,d,J= 
7.5Hz), 7.98(lH,s). 

IR(KBr)1601, 1559,1520,1454,1427,1404,1312,1 
005,754,727cm- 1 . 

[0166] 

mmm no 

(it£M 140 <Dm&) 

2,8-v>^;L/-7,8-vtKPt°'JK[2,3-d]t°USv>- 
5(6H)-:t>(297mg. 1.68mmol), 3-75/-N-(3-£ 
□ □7xr.;U)^ES»75K(1.03g)itf p-h;u 
I>yWU*>K-#ft*(32mg)£MUx:/(17m 

125 deg C T* 24 &Pp1if#Lfc 0 

RJES^«3lC»»X^;U(150ml)SJn*fc». 
fifP»»**^hU^A**»(25ml), 7k(25m 
l)ai;fifPd*7K(20ml)Tf3fe»Lfco 

5/T/hUtKP*^»-*-hU^A(211mg)at;ft 
K(0.25ml)^inx.fco 

insist? i.5 eiaatf Lfco 



mixture overnight stirring was done with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (100 ml ),saturated sodium bicarbonate * aqueous 
solution (50 ml ) and it washed with saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=3:1 *ethy!acetate and basic rhexane :ethylacetate =3:1 
*2: 1 * 1 : 1 ), furthermore did recrystallization with ethylacetate 
-diisopropyl ether jpl 1 , N- [2 - [ (1 and 3 -benzothiazole -2- 
yl sulfanyl ) methyl ] phenyl ] - 2 and 8-dimethyl -5, 6, 7, 
8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 139 ) (25 mg ) as colorless crystal . 



mpl57-158degC. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.71 - 1.80 (1 H, m ), 2.05 - 2.13 (1 H, m ), 2.35 (3 H, s ), 
2.77 (3 H, s ), 3.07 -3.12 (1 H, m ), 3.23 (1 H, td, J=l 1 .7, 
3.0Hz ), 4.56 (1 H, d, J=13.8Hz ), 4.61 (1 H, br ), 4.83 (1 H, 
d, J=13.8Hz ), 5.18 (1 H, d, J=6.6Hz ), 6.70 (1 H, t, J=7.4Hz ), 
6.79(1 H, d, J=8.1Hz ), 7.16 - 7.37 (5 H, m ), 7.69 (1 H, d, 
J=7.5Hz), 7.98(1 H,s). 

IR (KBr ) 

16,01 1,559,152,014,541,427,140,413,121,005,754,727 cm 
<sup>-K/sup>. 

[0166] 

Working Example 140 

(Production of compound 140 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (297 mg , 1 .68mmol ), 3 -amino -N- 
(3 -chlorophenyl ) benzoic acid amide (1.03 g ) and 
p-toluenesulfonic acid acid monohydrate (32 mg ) was mixed 
to toluene (17 ml ). 

mixture 24 hours was agitated with 125 deg C. 

After adding ethylacetate (150 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (25 ml ), 
thewater (25 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (20 ml ). 

cyano tri hydro sodium borate (21 1 mg ) and acetic acid (0.25 
ml ) was added. 

mixture 1.5 hours was agitated with room temperature . 
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fi{&E£tt£3*ET. SMIL. ftSx^;u(200 

m\)£1)Q?Ltzik. 7K(100ml);ftl/t&fl]fitt7K(50 
ml)T*J5fe»Lfco 

♦•■^★ttS^hU^A-CttSLfc. 
$IL. N-(3^PP7xz^)-3-[(2,8-y>fJl/-5,6, 

7,8-^h^tKat 0l JK[2,3-d]t 0l J^v>-5-^;u)7 

5y]Se&*S75K({b*«I 140)(323mg)£f|& 
7^;u:7TXiLT»fc 0 



Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (200 ml ),water (100 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane xthylacetate 
=l:l*ethylacetate *ethylacetate :ethanol =20:1 ), N- (3 
-chlorophenyl ) - 3 - it acquired [ (2 and 8 -dimethyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) amino ] 
benzoic acid amide (compound 140 ) (323 mg ) as yellow 
amorphous . 



5c*»«f€ C 22 H 22 CIN 5 0-1.25H 
2 0<hLT 



elemental analysis values 

C<sub>22</sub>H<sub>22</sub>ClI s Ksub>5</sub>0* 1 .25H<sub>2</sub>0 
doing 



Calcd:C 9 61.39;H,5.74;N,16.27. 

Found:C,61.34;H,5.75;N,16.20. 

l H-NMR(200MHz,CDCl 3 ) d 2.04-2.1 l(2H,m), 
2.47(3H,s), 3.20(3H,s), 3.45-3.49(2H,m), 4.12 
(lH,d,J=7.0Hz), 4.62(lH,q,J=6.2Hz), 6.82(1 H, 
d,J=8.0Hz), 7.08-7. 14(2H,m), 7.22-7.3 l(3H,m), 
7.49(1 H,d,J=7.6Hz), 7.82(1 H,t,J=1.8Hz), 7.89 
(lH,s), 8.12(lH,s). 

[0167] 

mmm 141 

(<b*tt 141 (DSjt) 

2,8-v^^-7,8-vtKne , JK[2,3-d]t°U5v>- 
5(6H)-^">(292mg. 1.65mmol). 3-[(l,3-'<:> % / 
f7!/-;W-f;i/)X^77-;H7-'J>(1.28 
g)&Xf p-h;UX>X J IU7rx>^-7KfP^l(31mg)$ 
h;UX>(17ml)lC;I-&$i±fco 

S*«B* 125 deg C T* 23.5 RWHttLfc. 

tS«]«t»*«^hU^A7K»)8E(25iiil), 7K(25m 
l)&tffiftfttt7k(20ml)T?a»Lfco 

*MIS*S*aS^h'J^A-ettSLfc. 

v7yh I JtKn^^^KU^ix(207mg)&i;p 
^(0.25ml)^iPK.fco 

s^»*Ms-e 1.5 wimawLfco 

fil£E£tt£*ET, ;I$§L> RKi^KisO 

ml)£*n7Lfc&, 7K(75ml)Sl/taW^^7K(50m 
i)7?2fc;$Lfco 



Calcd:C, 61.39;H, 5.74;N, 16.27. 
Found:C, 61.34;H, 5.75;N, 16.20. 

<sup>K/sup>H-nmi (200 MHz , CDCKsub>3</sub> );de 
2.04 - 2.1 1 (2 H, m \ 2.47 (3 H, s ), 3.20 (3 H, s ), 3.45 - 3.49 
(2 H, m ), 4.12(1 H, d, J=7.0Hz ), 4.62 (1 H, q, J=6.2Hz ), 
6.82 (1 H, d, J=8.0Hz ), 7.08 - 7.14 (2 H, m ), 7.22 - 7.31 (3 
H, m ), 7.49 (1 H, d, J=7.6Hz ), 7.82(1 H, t, J=1.8Hz ), 7.89 (1 
H,s), 8.12(1 H,s). 

[0167] 

Working Example 141 

(Production of compound 141 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (292 mg , 1.65mmol ), 3 - [ (1 and 3 
-benzothiazole -2- yl ) sulfanyl ] aniline (1 .28 g ) and the 
p-toluenesulfonic acid acid monohydrate (31 mg ) was mixed 
to toluene (17 ml ). 

mixture 23.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (25 ml ), 
the water (25 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (10 ml ). 

cyano tri hydro sodium borate (207 mg ) and acetic acid (0.25 
ml ) was added. 

mixture 1 .5 hours was agitated with room temperature . 

Under vacuum } it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),water (75 ml ) and it washed with 
saturated saline (50 ml ). 
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V^Pt 0 ^x-T-;UTrS^ B H H ^frL>.N-[3-[(l,3- 

;U]-2,8-S//^;U-5 t 6 > 7 > 8--rh : 5tKntfUK[2,3-d] 
e«J5v>-5-75>«t^«g 141)(84mg)^»fe^ 
a B B ^Ltffco 

mp 168- 170 deg C. 

1 H-NMR(200MHz,DMSO-d 6 )5l.91-1.99(2H J 
m), 2.42(3H,s), 3.17(3H,s), 3.52(2H,br), 4.70(1 
H,br), 6.38(lH,d,J=8.0Hz), 6.92-7.0 l(2H,m), 7. 
10(lH,s), 7.28-7.49(3H,m), 7.84(lH,dJ=8.0H 
z), 7.93-7.96(2H,m). 

[0168] 

142 

(it£ty 142 CDSit) 

3-[(2,8-V^^;U-5,6,7,8-^h^tKQt 0 UK[2,3*d] 
tf'J5i/>-5--f^)75/7xy— ;i/(50mg. 0.185 

7— yU(32mg)Xi;^K* , J^A(38mg)^ DMF 
(3.5ml)|:ig£*t!\ £ST? 3 BIH«#LfcoK 
(ES^fSET, MU R»x*;i,(30mi) 

£m*.tz'&, 7K(10ml)&I/t&fPft*7K(10ml)7? 

l:2-Sixf/b)-eii!L,2,8-y^f^-N-[3- 
[(3,5-v^;i/-4->TV7|-4r-9-7 , J;U)>h+i/]^x 
->UJ-5 f 6J > 8-'rh7tKPtr i JK[2 f 3-d]tr , J5S/>- 
5-"75:/(*k£tt 142)(68mg)*7^U?T*£L 
T*#fc 0 , H-NMR(300MHz,CDCl 3 ) 5 1.89-2.18(2 
H,m), 2.29(3H,s), 2.40(3H,s), 2.48(3H,s), 3.17 
(3H,s), 3.32(lH,dt,J=12.6,5.0Hz), 3.47(lH,ddd,J 
=12.9,9.6,3~6Hz), 3.81(lH,br), 4.52(lH,brs), 4. 
75(2H,s), 6.25(lH,t,J=2.3Hz), 6.32-6.38(2H,m), 
7.14(lH,t,J=8.1Hz), 8.00(lH,s).IR(KBr)1597,l 
559,1520,1495,1424,1406,1339,1 188,1 161cm* 1 .] 



[0169] 

mmm 143 

(it$m 143 (OSfi) 

2 ) 8-v^yU-7,8-vtKPt°UK[2,3-d]t°'J5v>- 
5(6H)--t>(299m g> 1.69mmol). 3-[(4-"7x" 

1 ,3-^77— ;u-2-^u)x;u7t— JU]7— 'J>(8 

40mg)Si; p-h^X>X;U*->»-*fPtt(32m 
g)^h;UX>(32ml)|-:;I^^#fco 



organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , residue did N- [3 - [ (1 
and 3 -benzothiazole -2- yl ) sulfanyl ] phenyl ] - 2and 8 
-dimethyl -5, 6, 7, 8-tetrahydro pyrido it acquired 
recrystallization with ethylacetate -diisopropyl ether jpl 1 , [2 
and 3 -d ] pyrimidine -5-amine (compound 141 ) (84 mg )as 
colorless crystal . 

mpl68-170deg C. 

<sup>l</sup>H-nmr (200 MHz , DMSO 
-d<sub>6</sub> );de 1.91 - 1.99 (2 H, m ), 2.42 (3 H, s ), 3.17 
(3 H, s ), 3.52 (2 H, br ), 4.70 (1 H, br ), 6.38(1 H, d, 
J=8.0Hz ), 6.92 - 7.01 (2 H, m ), 7.10 (1 H, s ), 7.28 - 7.49 (3 

H, m ), 7.84 (1 H, d, J=8.0Hz ), 7.93 - 7.96 (2 H, m ). 

[0168] 

Working Example 142 
(Production of compound 142 ) 

3 - [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) amino phenol (50 mg , 0.1 85mmol ), 4 
- (chloromethyl ) - 3 and 5 -dimethyl isoxazole (32 mg ) and 
mixing potassium carbonate (38 mg ) to DMF (3.5 ml ), 3 
-day period it agitated with room temperature . Under 
vacuum , it concentrated reaction mixture , after adding 
ethylacetate (30 ml ),water (10 ml ) and it washed with 
saturated saline (10 ml ). organic layer was dried with 
anhydrous sodium sulfate . Under vacuum , it removed 
solvent , refined residue with 

[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=l:2*ethylacetate ), 2 and 8 -dimethyl -N- [3 - [ (3 and 5 
-dimethyl -4- isooxazolyl ) methoxy ] phenyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 142 ) (68 mg ) as amorphous . 
<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 

I . 89 - 2. 1 8 (2 H, m ), 2.29 (3 H, s ), 2.40 (3 H, s ), 2.48 (3 H, 
s ), 3.17 "(3 H, s ), 3.32(1 H, dt, J=12.6, 5.0Hz ), 3.47 (1 H, 
ddd, J-12.9, 9.6, 3.6Hz ), 3.81 (1 H, br ), 4.52 (1 H, brs ), 
4.75 (2 H, s ), 6.25 (1 H, t, J=2.3Hz ), 6.32 - 6.38 (2 H, m ), 
7.14(1 H, t, J=8.1Hz), 8.00(1 H,s).IR(KBr) 1597, 1559, 
1520, 1495, 1424, 1406, 1339, 1 188and 1 161 cm 
<sup>-l</sup>. ] 

[0169] 

Working Example 143 

(Production of compound 143 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (299 mg , 1 .69mmol ), 3 - [ (4 
-phenyl -1,3- thiazole -2- yl ) sulfanyl ] aniline (840 mg ) and 
the p-toluenesulfonic acid acid monohydrate (32 mg ) was 
mixed to toluene (32 ml ). 
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125 deg C-C23 mmmnuz 0 

SJ£?I*«Sl-»»X^;K100ml)*JlliLfc«. 
fifPKS**^hU^A*»at(25ml). 7K(25m 
l)»t;fiftd**(20ml)-CUfe»Lfco 

S/T/hUtKP^»+h l J^A(212mg)at;ft 
i*(0.25ml)£Jn*fc o 

fi(6S^*S«ET, XftU ft»x^;u(i50 
ml)SJn*fcft. *(50ml)&l/fif0ft**(30m 

^nTh^?*— (^**>:ItlfcX^;U=2:l-» 
B»X^;U)-e««L.2 f 8.S?y^;U-N-[3-[(4-7 
x-Jl/-l 5 3-f7y-^-H^)XJb77-^]7i 
-;U]-5,6 f 7 i 8-Th9tKDbTyK[2 t 3-d]tr i J5S/>- 
5-7^>(lb£% 143)(283mg)^7 ; E;U^TX(tL 



mixture 23 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (25 ml ), 
thewater (25 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (15 ml ). 

cyano tri hydro sodium borate (212 mg ) and acetic acid (0.25 
ml ) was added. 

mixture 3 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (1 50 ml ),water (50 ml ) and it washed with 
saturated saline (30 nil ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=2:1 *ethylacetate ), 2 and 8 -dimethyl -N- [3 - [ (4 -phenyl -1, 
3- thiazole -2- yl ) sulfanyl ] phenyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 143 ) (283 mg ) as amorphous . 



7G*#flftt C 2 4H23N 5 S 2 - 

H 2 0 tLX 

Calcd:C,62. 1 8;H,5.44;N,1 5. 1 1 . 

Found:C,62.20;H,5.57;N,14.92. 

I H-NMR(200MHz,CDCl 3 ) 6 1 .92-2. 1 2(2H,m), 
2.46(3H,s), 3.16(3H,s), 3.28-3.52(2H,m), 4.50 
(lH,br), 4.78(lH,br), 6.72(1 H,dd,J=8.1 ,1.5Hz), 
6.95-7.02(2H,m), 7.22(lH,t,J=8.4Hz), 7.28-7.43 
(4H,m), 7.83-7.91(3H,m). 

IR(KBr) 1 590, 1 559, 1 5 1 6, 1 478, 1 443, 1 406, 1323,1 
044,910,731cm- 1 . 

[0170] 

mmm 144 

(it&to 144 ©Hift) 

N-[3-(^>v;u7h+vpx-;u]-2,8-v^^;u-5, 

6,7,8-T^tKPt 0| JK[2,3-d]t 0, J^v>-5-7^> 
(1.21g N 3.36mmol)&tf 10%/^$/^-Mtt*(36 
0mg)£>*/--;K30ml)l::ffi£*ti\ tKKSBB 



elemental analysis values 

C<sub>24</sub>H<sub>23</sub>N<sub>5</sub>S<sub>2</sub>*H<sub>2</sub>0 
doing 

Calcd:C, 62.18;H, 5.44;N, 15.11. 
Found:C, 62.20;H, 5.57;N, 14.92. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.92 - 2.12 (2 H, m ), 2.46 (3 H, s ), 3.16 (3 H, s ), 3.28 - 3.52 
(2 H, m ), 4.50(1 H, br ), 4.78 (1 H, br ), 6.72 (1 H, dd, J=8.1, 
1.5Hz ), 6.95 - 7.02 (2 H, m ), 7.22 (1 H, t, J=8.4Hz ), 7.28 - 
7.43 (4 H, m ), 7.83 -7.91 (3 H, m ). 

IR (KBr) 

1 5,90 1 ,5 59, 1 5 1 ,6 1 4,78 1 ,443 , 1 40,6 13,231 ,044,9 1 0,73 1 cm 
<sup>-K/sup>. 

[0170] 

Working Example 144 
(Production of compound 144 ) 

N- [3 - (benzyloxy ) phenyl ] - 2 and 8 -dimethyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine (1.21 g, 
3.36mmol ) and mixing 10% palladium -carbon (360 mg )to 
methanol (30 ml ), under hydrogen atmosphere , 6.5 hours it 
agitated with the room temperature . 
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20:i)-e*fiS!u $bic^x^;u-^it>-es 

Pt°'JK[2,3-d]t 0, ^v>-5-^;U)7^y]7x/- 
^0b^% ^^mg^&fe^tLTlifco 

mp207-209 deg C. 
TzmfttirW. C 15 H 18 N 4 O0.2H 2 0 tL 



reaction mixture was filtered with celite , filtrate was 
concentratedunder vacuum . 

It refined residue with [shirikagerukaramukuromatogurafii ] 
(hexane :ethylacetate ==l:2*ethylacetate :ethanol =20:1 ), 
furthermore did recrystallization with ethylacetate -hexane , 3 
- it acquired [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido 
[2 and 3 -d ] pyrimidine -5-yl ) amino ] phenol (compound 
144 ) (694 mg ) as colorless crystal . 

mp207-209deg C. 



elemental analysis values 
C<sub>l 5</sub>H<sub>l 8</sub>N<sub>4</sub>O*0.2H<sub>2</sub>O 
doing 



Calcd:C,65.77;H,6.77;N,20.45. 

Found:C,66. 1 1 ;H,6.8 1 ;N,20. 1 1 . 

1 H-NMR(200MHz,CDCl 3 ) d 1 .97-2. 1 3(2H,m), 
2.50(3H,s) } 3.18(3H,s), 3.28-3.54(2H,m), 3.70 
(2H,br), 4.47(lH,g=4.2Hz), 6.12-6.30(3H,m), 
7.04(1 H,t,J=8.0Hz), 8.01(lH,s). 

[0171] 

mmm 145 

(it^m 145 (DMlt) 



2 ? 8-v>^;U-7,8-vtKat 0| JK[2,3-d]t 0| J$v>- 
5(6H)-:t>(314mg, 1.77mmol). 3-[(4-^xx;U- 
l,3-^7 % y-;U-2-f;U)^+v]7xrj>(1.19g) 
JSlXS p-h^X>XJU*>^-#ft^(34mg)£h 
;UX>(18ml)IC;g££-rifco 

>I£^£l25 deg Ct23.5fiWLfcc 

Sl^jg^^lcKStx^^KlOOmO^iD^fc^. 
tSfP^lt7K^-fh l J^A7K;^^(25ml). 7K(25m 

v7yhUtKP7tx^K^hU^A(223mg)&i;K 
^(0.25ml)£in*_fc o 

16.5 flt^lt^Lfco 

£l£S£^£MET, ;!$§U itg£x^Kioo 
m\)^mXtz^ 7K(50ml x 2)&l/!&fQ:&^7K(3 
0ml)-e^;#Lfco 



Calcd:C, 65.77;H, 6.77;N, 20.45. 
Found:C, 66. 1 1 ;H, 6.8 1 ;N, 20. 1 1 . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .97 - 2.13 (2 H, m ), 2.50 (3 H, s ), 3.18 (3 H, s ), 3.28 - 3.54 
(2 H, m ), 3.70(2 H, br ), 4.47 (1 H, t, J=4.2Hz ), 6.12 - 6.30 
(3 H, m ), 7.04 (1 H, t, J=8.0Hz ), 8.01 (1 H, s ). 

[0171] 

Working Example 145 

(Production of compound 145 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (3 14 mg , 1 .77mmol ), 3 - [ (4 
-phenyl -1,3- thiazole -2- yl ) oxy ] aniline (1.19 g ) and the 
p-toluenesulfonic acid acid monohydrate (34 mg ) was mixed 
to toluene (18 ml ). 

mixture 23.5 hours was agitated with 125 deg C. 

After adding ethylacetate (100 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (25 ml ), 
thewater (25 ml ) and you washed with saturated saline (20 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (15 ml ). 

cyano tri hydro sodium borate (223 mg ) and acetic acid (0.25 
ml ) was added. 

mixture 16.5 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (100 ml ) s water (50 ml X 2 ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (hexane :ethylacetate 
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iz^-l J 3-f7 > ;-il/-2^;i/)t*v]7i-Jl']- 
5,6,7,8--TK^tKPt 0, JK[2,3-d]t 0, JSv>-5-Z= 
>«b£!fe) 145)(318mg)£7^;U77X<hLT*ff 



=2:1 *ethylacetate ), 2 and 8 -dimethyl -N- [3 - [ (4 -phenyl -1, 
3- thiazole -2- yl ) oxy ] phenyl ] - 5, 6, 7 and 8 -tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 145 ) (318 mg ) as amorphous . 



1 H-NMR(200MHz,CDCI 3 ) 6 2.04(2H,br), 2.45(3 
H,s), 3.18(3H,s), 3.36-3.53(2H,m), 4.47(2H,br), 

6.57-6.68(3H,m), 6.98(lH,s), 7.19(lH,t,J=8.0 
Hz), 7.24-7.41 (3H,m), 7.79(2H,dd,J=7.9,1.3Hz), 

7.85(lH,s). 

IR(KBr)1593,1559,1507,1489,1445,1406,13 
27,1233,1198,1148,910,731cm- 1 . 



[0172] 

mmm 146 

(<b£*146G)»jft) 

3-[(2,8-v^^;U-5,6,7,8-^h^tKPt 0| JK[2,3-d] 

t 0, j^v>-5-^;u)ysy^xy~;K235mg s o.87 

mmol), 3-(^7PP>^;U)-5-^x-;i/-l,2,4-^-+ 
WT K J— ;K303mg)fttfft»AiJ^A(270m 
g)£ DMF(lQml)lcS^*-&.SiBTf 34.5 l$|H 
OIVC70 deg C-C23.5 l*M«#Lfco JRJfcS 

S^ffiLKTs ;lffiU »»x^;Kioomi)S/n 

*(75mi)ai;tsa^**(35iiii)i?ft» 

^P7Hf77^*f>:SBXfil/=2:H 
ltilf^)-eigL,2,8-V>fJI/-N-[3-[(5-7 

;U]-5 f 6,7,8-xh5tKPt? l JK[2,3-d]e i J5 
$/>-5-75>tfb£ftl 146)(241mg)£;*--f;U<tL 
T^fco , H-NMR(200MHz,CDCl 3 ) (5 1.90-2.10 
(2H,m), 2.49(3H,s), 3.17(3H,s), 3.27-3.51(2H, 
m), 3.73(lH,br), 4.52(lH,br), 5.23(2H,s), 6.31 
-6.47(3H,m), 7.13(lH,t,J=8.1Hz), 7.50-7.62(3 
H,m), 8.02(lH,s), 8.17(2H,dd,J=8.1,1.5Hz).IR 
(KBr)l 599,1561, 1520,1495,1451, 1406,1343,1 19 
8,1165,725cm" 1 .] 

[0173] 



147 

(it£ty) 147 0>S!iI) 

2,8>v^^.7,8-vtKPt°UK[2,3-d]t°'J^v>- 
5(6H)-^t">(828mg. 4.67mmol). 3-(3-^P P?x 

y^rS/)7-'J>(3.08g)&i; P -h;ux>x;U/i>> 

H-*fP*(89mg)*h;i/X>(45ml)irJS**# 
S^tt* 125 deg C -C 25 ft|BI«»Lfco 



<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
2.04 (2 H, br ), 2.45 (3 H, s ), 3.18 (3 H, s ), 3.36 - 3.53 (2 H, 
m ), 4.47 (2 H, br ), 6.57- 6.68 (3 H, m ), 6.98 (1 H, s ), 7.19 
(1 H, t, J=8.0Hz ), 7.24 - 7.41 (3 H, m ), 7.79 (2 H, dd, J=7.9, 
1.3Hz), 7.85(1 H,s). 

IR (KBr ) 

1,593,155,915,071,489,144,514,061,327,123,311,981,148,910,731 
cm <sup>-l</sup>. 

[0172] 

Working Example 146 
(Production of compound 146 ) 

3 - [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) amino phenol (235 mg , 0.87mmol ), 3 
- (chloromethyl ) - 5 -phenyl -1, 2, 4- oxadiazole (303 mg ) 
and mixing potassium carbonate (270 mg ) to the DMF (10 
ml ), with room temperature 34.5 hours 23.5 hours it agitated 
next with70 deg C. Under vacuum , it concentrated reaction 
mixture , after adding ethylacetate (100 ml ),water (75 ml ) 
and it washed with saturated saline (35 ml ). organic layer was 
dried with anhydrous sodium sulfate . Under vacuum , it 
removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=2:1 *ethylacetate ), 2 and 8 -dimethyl -N- [3 - [ (5 -phenyl -1, 
2, 4- oxadiazole -3- yl ) methoxy ] phenyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 146 ) (241 mg ) as oyl . 
<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.90 - 2.10 (2 H, m ), 2.49 (3 H, s ), 3.17 (3 H, s ), 3.27 - 3.51 
(2 H,m), 3.73(1 H ? br), 4.52(1 H, br),5.23 (2 H,s), 6.31 - 
6.47 (3 H, m ), 7.13 (1 H, t, J=8.1Hz ), 7.50 - 7.62 (3 H, m ), 
8.02(1 H,s),8.17(2H, dd, J=8.1, 1.5Hz).IR 
(KBr ) 1 5 9,9 1 5,6 1 1 ,520, 1 49,5 14,511 ,406, 1 34,3 1 1 ,98 1 , 1 65,725 
cm <sup>-K/sup>. ] 

[0173] 

Working Example 147 

(Production of compound 147 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on (828 mg , 4.67mmol ), 3 - (3 
-chlorophenoxy ) aniline (3.08 g ) and the p-toluenesulfonic 
acid acid monohydrate (89 mg ) was mixed to toluene (45 
ml). 

mixture 25 hours was agitated with 125 deg C. 



Page 202 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



2003-11-11 



fijfc»£ttlcftttx^l,(200ml)£iin 
tS?Q^K7K^^-h l J't'A7kjt;^(50ml). 7K(50m 
l)&tf!&fQ&£7K(30ml)-eft;$Lfco 

v7yh'JtKn^'t7^h , J^A(587mg)&i;fF 
i£(0.67ml)£an*.fc o 

21 u*iuiaM*Lfc. 
mi)£Ao?t7i&. i as*BMb-i-hy 

(100ml), *(75ml)Xi;iafafttt*(50ml)-cafe 

$D?h?57-i— (^*-»:/:ftItx^|,-3:l-» 
R»X*;i,)-C««U N-[3-(3-? □□?*/*->) 
7x=;i/]-2£-S?y*;U-5,6,7,8-Th7fcKatf'JK 
[2,3-d]e'J5^>-5-TS>(1b^!fel 147)(1.12g)£ 



After adding ethylacetate (200 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (50 ml ), 
thewater (50 ml ) and you washed with saturated saline (30 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (40 ml ). 

cyano tri hydro sodium borate (587 mg ) and acetic acid (0.67 
ml ) was added. 

mixture 21 hour was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),1 normal sodium hydroxide aqueous 
solution production liquid (100 ml ), water (75 ml ) and it 
washed with saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane xthylacetate 
=3:1 *ethylacetate ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 
3 -d ] pyrimidine -5-amine (compound 147 ) (1.12 g ) as 
amorphous . 



7C0»«Tffl C 2 ,H 21 ClN 4 O0.25H 
2 0«hLT 

Calcd:C,65.45;H,5.62;N,14.54. 

Found:C,65.28;H,5.78;N,14.33. 

'H-NMR(200MHz,CDCl 3 ) 8 1 .95-2. 15(2H,m), 
2.49(3H,s), 3.17(3H,s), 3.29-3.54(2H,m), 3.78 
(lH,d,J=6.6Hz), 4.49(1 H,q-like), 6.34-6.47(3H, 
m), 6.91(lH,ddd,J=8.2,2.2,0.9Hz), 7.00-7.28(4 
H,m), 8.02(1 H,s). 

IR(KBr)1586,1559,1520,1489,1472,1427,1406,l 
223,1150cm' 1 . 

[0174] 

(it£V!> 148 <DMig) 

tf'J 5 v>-5--OU)75/ 7x/— ;U(1 5 1 mg. 0.56 
mmol), 2-(l-^> , /:7 : 7>-2-'f./l<)-4-(-5'PQ> : ? 1 
;U)-5-^^/U-l,3-7r+-^7-;U(346mg)Si;^ 
H*UOA(232mg)£ DMF(5.5ml)|::jg££-fe!\ 7 

0 deg C -C 19 B$|BIHM*Lfc. fij£E£tt£» 
ET« SffiU B»x^Ki00ml)*ftiS.f=ft, 
7k(50ml)Xi;jai0ft**(30mI)-C*j*Lfc.^ 



elemental analysis values 

C<sub>2 1 </sub>H<sub>2 K/sub>ClN<sub>4</sub>O*0.25H<sub>2</sub>O 
doing 

Calcd:C, 65.45;H, 5.62;N, 14.54. 
Found:C, 65.28;H, 5.78;N, 14.33. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.95 - 2.15 (2 H, m ), 2.49 (3 H, s ), 3.17 (3 H, s ), 3.29 - 3.54 
(2 H, m ), 3.78(1 H, d, J-6.6Hz ), 4.49 (1 H, q-like ), 6.34 - 
6.47 (3 H, m ), 6.91 (1 H, ddd, J=8.2, 2.2, 0.9Hz ), 7.00 - 7.28 
(4 H,m), 8.02(1 H, s ). 

IR(KBr) 1586, 1559, 1520, 1489, 1472, 1427, 1406, 1223 
and 1 150 cm <sup>-l</sup>. 

[0174] 

Working Example 148 
(Production of compound 148 ) 

3 - [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) amino phenol (151 mg , 0.56mmol ), 2 
- (1 -benzofuran -2- yl ) - 4 - (chloromethyl ) - 5 -methyl -1, 
3- oxazole (346 mg ) and mixing potassium carbonate (232 
mg )to DMF (5.5 ml ), 19 hours it agitated with 70 deg C. 
Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (100 ml ),water (50 ml ) and it washed with 
saturated saline (30 ml ). organic layer was dried with 
anhydrous sodium sulfate . Under vacuum , it removed 
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MET. B*U SaE$i/'J*y;u*5A^PV 
^^)-e»»L.N-[3-[[2-(l--<>y75>-2.^;U) 

-5-^;u-i 5 3-^^-tJ-^-;u-4--f;u]/h^v]3?x 

-JU]-2 > 8-S?y?;U-5,6 f 7,8-T^tKPtf'JK[2 f 3 
-d]tf'JSS?:/-5-75>(<b£«B 148)(245mg)£7 
^J^yrXtLX^tzo 1 H-NMR(200MHz 5 CDCl 
3 )01.9O-2.12(2H,m), 2.49(6H,s), 3.16(3H,s), 3. 
27-3.50(2H 5 m), 3.69(1 H,br), 4.52(lH,br), 5.01 
(2H,s), 6.29-6.45(3H,m), 7.13(lH s t,J=8.1Hz), 
7.28-7.42(2H,m), 7.56-7.67(3H,m), 8.02(1 H,s).I 
R(KBr)1599,1559,1518,1443,l 192,1 163,752,739 
cm' 1 .] 

[0175] 



mmm 149 

3-[(2,8-v>^-5,6,7,8- 

If «JSS?>-5-^f;U)7S-/ 
7xy— JU(119mg* 0.56 
mmol).4-(^PP>^;U) 
-2-(5-^U^X>-2->r 

;u)-i,3-^"^y— 

41mg)Al/R»* , J^A 
(122mg)£ DMF(5.0ml) 
IC;g^^i±,70 deg C 

1? 19 eimawLfcofi 

fftU RKxT^KlOOm 
l)*iPx.fctt.7K(50ml) 
atffifPfttS*(30ml) 

»Lfc 0 *tt**ET. 

-es*-y->:imx^ 

il/=2:Hft8xf;|/)t* 
ffiiL,2,8-v^f;b-N- 
[3-[[2-(5-^JU-2-^X 

XjU)-l,3-7|-+^ % /-;U 

JU]-5,6,7,8>fr^tKP 
t°UK[2,3-d]L°^v>-5 
-75>(lb£^ 149)(156 

Ttffco 5c*»«ftt C 24 
H25N 5 0 2 S-H 2 0<tLTCa 
lcd:C,61.92;H,5.85;N,l 
5.04.Found:C,61.99;H,6. 
1 0 ;N, 1 4. 82 . 1 H-NMR(2 0 



solvent , refined residue with 

[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=2: 1 *ethylacetate ), N- [3 - [[2 - (1 -benzofuran -2- yl ) - 5 
-methyl -1,3- oxazole -4- yl ] methoxy ] phenyl ] - 2 and 8 
-dimethyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 148 ) (245 mg ) as 
amorphous . <sup>l</sup>H-nmr (200 MHz , 
CDCKsub>3</sub> );de 1 .90 - 2.12 (2 H, m ), 2.49 (6 H, s ), 
3.16 (3 H, s ), 3.27 - 3.50 (2 H, m ), 3.69(1 H, br ), 4.52 (1 H, 
br ), 5.01 (2 H, s ), 6.29 - 6.45 (3 H, m ), 7.13 (1 H, t, 
J=8.1Hz ), 7.28 - 7.42 (2 H, m ), 7.56 -7.67 (3 H, m ), 8.02 (1 
H, s ).IR (KJBr ) 159,915,591,518,144,31 1,921,163,752,739 
cm <sup>- 1 </sup>. ] 

[0175] 

Working Example 149 

(Production of compound 149 ) 

3 - [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) 
amino phenol (1 19 mg , 0.56mmol ), 4 - (chloromethyl ) - 2 - (5 -methyl chain -2- yl ) - 
1 and 3 -oxazole (141 mg ) and mixing the potassium carbonate (122 mg ) to DMF (5.0 
ml ), 19 hours it agitated with 70 deg C. Under vacuum , it concentrated reaction 
mixture , after adding ethylacetate (100 ml ),water (50 ml ) and it washed with saturated 
saline (30 ml ). organic layer was dried with anhydrous sodium sulfate . Under vacuum , 
it removed solvent , refined residue with 

[shirikagerukaramukuromatogurafii ](hexane :ethylacetate =2:l*ethylacetate ), 2 and 8 
-dimethyl -N- [3 - [[2 - (5 -methyl -2- thienyl ) - 1 and 3 -oxazole -4- yl ] methoxy ] 
phenyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 149 ) (156 mg ) as amorphous . As elemental analysis values 
C<sub>24</sub>H<sub>25</sub>N<sub>5</sub>0<sub>2</sub>S*H<sub>2</sub>0 
Calcd:C, 61.92;H, 5.85;N, 15.04.Found:C, 61.99;H, 6.10;N, 14.82.<sup>l</sup>H-nmr 
(200 MHz , CDCKsub>3</sub> );de 1.89 - 2,16 (2 H, m ), 2.49 (3 H, s ), 2.53 (3 H, s ), 
3.17 (3 H, s ),3.25 - 3.53 (2 H, m ), 3.69 (1 H. br ), 4.53 (1 H, br ), 5.01 (2 H, s ), 6.28 - 
6.42 (3 H, m ), 6.77 (1 H, dd, J=3.7, 1.1Hz ),7.1 1 (1 H, t, J=8.3Hz ), 7.48 (1 H, t, 
J=3.8Hz), 7.63(1 H,s), 8.02(1 H, s ).IR (KBr ) 1595, 1561, 1518, 1495,1439, 1424, 
1406, 1 194 and 1161, 729 cm <sup>-K/sup>. ] 
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0MHz,CDCl 3 ) d 1.89-2. 
16(2H,m), 2.49(3H,s), 
2.53(3H,s), 3.17(3H,s), 
3.25-3.53(2H,m), 3.69(1 

H, br), 4.53(lH,br), 5.01 
(2H,s), 6.28-6.42(3H, 
m), 6.77(lH,dd,J=3.7,l. 
1Hz), 7.11(lH,t,J=8.3H 
z), 7.48(lH,t,J=3.8Hz), 
7.63(lH,s), 8.02(lH,s).I 
R(KBr)1595,1561,1518, 
1495,1439,1424,1406,11 
94,1161,729cm' 1 .] 

[0176] 

mmm 150 

(it£fy 150 ©Sift) 

N-[3-(3-^PP7x^>)7i-;i/]-2,8-y^^ 
5,6,7,8-xh : 7tKPt O| JK[2,3-d]t 0| J5v>-5-y^ 
>(510mg, 1.34mmol)fl> THF(15ml)5S5«lcSK 
±U^A(740mg)Xl/7-t?^;U^ r P^K(0.29ml) 

ml)£jjPx_fco 

a*»t*(50ml)ai;fi*P^**(30ml)T?ft 
^P7h^-f-(^*>:B»Xf^=l:H 

ftSxfj^ftiifjkx^y- ju«20:i)"e« 

SIU N-[3-(3-<7P P7i/*vpix ;U]-N-(2,8- 
v^;U-5,6,7,8-^h^tKPt°'JK[2,3-d]tf'J^v 
>-5-<OU)T-tehT$W£ty 150)(439mg)£7 

1 H-NMR(200MHz,CDCl 3 ) 5 1.80-1. 98(2H,m), 

I. 93(3H,s), 2.46(3H,s), 3.04(3H,s), 3.08-3.17(1 
H,m), 3.33-3.46(lH,m), 5.93(lH,dd,J=8.0,6.4H 
z), 6.70(1 H,t,J=2.2Hz), 6.79-6.83(2H,m), 6.93- 
7.00(2H,m), 7. 12(lH,ddd,J=8.1, 2.0,0.9Hz), 7.23 
-7.34(2H,m), 7.98(1 H,s). 

IR(KBr)1661, 1593,1557,1485,1472,1426,1406,1 
385,1325,1306,1221cm- 1 . 

[0177] 

HJfcfli 151 

atsm i5i (om&)&mmm iseats® m 



[0176] 

Working Example 1 50 
(Production of compound 1 50 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 and 8 -dimethyl -5, 6, 
7, 8-tetrahydro pyrido potassium carbonate (740 mg ) and 
acetyl bromide (0.29 ml ) was addedto THF (15 ml ) solution 
of [2 and 3 -d ] pyrimidine -5-amine (510 mg , 1 .34mmol ). 

mixture 2 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (200 ml ) was added. 

mixture water (50 ml ) and was washed with saturated saline 
(30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=l:l*ethylacetate *ethylacetate :ethanol =20:1 ), N- [3 - (3 
-chlorophenoxy ) phenyl ] -N- it acquired (2 and 8 -dimethyl 
-5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) 
acetamide (compound 150 ) (439 mg ) as amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.80 - 1.98 (2 H, m ), 1.93 (3 H, s ), 2.46 (3 H, s ), 3.04 (3 H, 
s ), 3.08 - 3.17(1 H, m ), 3.33 - 3.46 (1 H, m ), 5.93 (1 H, dd, 
J=8.0, 6.4Hz ), 6.70 (1 H, t, J=2.2Hz ), 6.79 - 6.83 (2 H, m ), 
6.93 - 7.00 (2 H, m ),7.12 (1 H, ddd, J=8.1, 2.0, 0.9Hz ), 7.23 
- 7.34 (2 H, m ), 7.98 (1 H, s ). 

IR(KBr) 1661, 1593, 1557, 1485, 1472, 1426, 1406, 1385, 
1325, 1306and 1221 cm <sup>-l</sup>. 

[0177] 

Working Example 151 

(Production of compound 151 ) &Working Example 156 



Page 205 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



2003-11-11 



N.[3-(3-^nP7xy+y)7i-;i/]-2->f^-5 } 6 5 
7,8-xh^tKPt°'jK[2,3-d]t 0, J5v>-5-75>(3 
90mg. l.Odmmol)® THF(20ml)5Sjft|CftK* l J 

s^Mis-e 11.5 mmmftLtzo 

x^y-;u(5.0mi)^ipx., ;l^«a*Sia-c 10 # 

mia#Lfc. 

JEJ£S^»*«ET. SSL. KS£x^jU(ioo 
;S^fel$-7K(50ml)ai;fi&fD^^7k(30ml)t?gt 

<7 □ V h^^— (^^rit>: B»X^;U=1 : 1 — 
PIlfiHRilfikl^- ;U=20:1~*10: 
1)T?«HIU *£lcBt»X^U-$Mv:?nejUX 

^-2->^iU-5 i 6 > 7 f 8-T-h J 7tKPtf , JK[2,3-d]tf l J 
5v>-5^;i/)-N-[3-(3-^PP7xy+ypi- 
;U]7-feh75K(ft^1*l 151)(68mg)&tf N-[3-(3- 
^PP7i^v)7i-JH-N-(2->f^-5,6,7,8- 
^h^tKPt°'JK[2 5 3-d]t 0| J^v>-5-^^)7-trh 
75K({fc^tt 156)(151mg)£*H^;[lftfel6fi 

N-[3-(3-^PP7iy+vpi-Jl/]-N-(2-^f;i/- 
5,6 > 7 f 8-xh^tKneiJK[2 f 3-d]e'J5S»-5--f 

;u)7-feh75K 



(Production of compound 156 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido potassium carbonate (735 mg ) and acetyl 
bromide (0.31 ml ) was added to the THF (20 ml ) solution of 
[2 and 3 -d ] pyrimidine -5-amine (390 mg , 1 .06mmol ). 



mixture 1 1.5 hours was agitated with room temperature . 

Including ethanol (5.0 ml ), mixture 10 min was agitated with 
the room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (100 ml ) was added. 

mixture water (50 ml ) and was washed with saturated saline 
(30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=1 : 1 * ethylacetate *ethylacetate rethanol =20: 1 * 10: 1 ), 
furthermore did recrystallization respectively with 
ethylacetate -diisopropyl ether jpl 1 , N- (8 -acetyl -2- methyl 
-5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) 
-N- [3 - (3 -chlorophenoxy ) phenyl ] acetamide (compound 
151 ) (68 mg ) and N- [3 - (3 -chlorophenoxy ) phenyl ] -N- it 
acquired the(2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) acetamide (compound 156 ) (151 mg ) 
respectively as colorless crystal . 



mp 163- 164 deg C. 

5c*#*T*t C 22 H 21 CIN 4 O 2 -0.1H 2 O t 



N- [3 - (3 -chlorophenoxy ) phenyl ] -N- (2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) acetamide 

mpl63-164deg C. 
elemental analysis values 

C<sub>22</sub>H<sub>2 1 </sub>ClN<sub>4</sub>O<sub>2</sub>*0. 1 
H<sub>2</sub>0 doing 



Calcd:C,64.34;H,5.20;N,13.64. 

Found:C,64.57;H,5.21;N,13.28. 

1 H-NMR(200MHz,CDCl 3 ) 6 1.84-1.94(2H,m), 
1.94(3H,s), 2.44(3H,s), 3.21(lH,br), 3.42(lH,b 
r), 5.21(lH,brs), 5.97(lH,t,J=6.7Hz), 6.71(1H, 
s), 6.80-6.84(2H,m), 6.94(lH,t,J=2.1Hz), 6.99 
(lH,dd,J=8.4,2.2Hz), 7.12(lH,dd,J=8.0,1.0Hz), 
7.28(1 H,t,J=7.7Hz), 7.31(lH,t,J=7.6Hz), 8.09(1 
H,s). 

IR(KBr)1661, 1595,1582,1487,1472,1435,1385,1 
306,1271,1219cm" 1 . 

N-(8-7-b^yU-2-y^;i/-5,6,7,8-xh^tKPt°'J 



Calcd:C, 64.34;H, 5.20;N, 13.64. 
Found:C, 64.57;H, 5.21 ;N, 13.28. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.84 - 1.94 (2 H, m ), 1.94 (3 H, s ), 2.44 (3 H, s ), 3.21 (1 H, 
br), 3.42(1 H,br ), 5.21(1 H, brs ), 5.97 (1 H, t,J=6.7Hz), 
6.71 (1 H, s ), 6.80 - 6.84 (2 H, m ), 6.94 (1 H, t, J=2.1Hz ), 
6.99 (1 H, dd, J=8.4, 2.2Hz ), 7.12 (1 H, dd, J=8.0, 1.0Hz ), 
7.28(1 H, t, J=7.7Hz ), 7.31 (1 H, t, J=7.6Hz ), 8.09 (1 H, s ). 

IR (KBr) 1661, 1595, 1582, 1487, 1472, 1435, 1385, 1306, 
1271 and 1219 cm <sup>-l</sup>. 

N- (8 -acetyl -2- methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
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K[2,3-d]L°U£v>-5-'Ol/)-N-[3-(3-?PP:7x/ 



-d ] pyrimidine -5-yl ) -N- [3 - (3 -chlorophenoxy ) phenyl ] 
acetamide 



mpll4-116 deg C. 

5c*»«rtt C 24 H 23 ClN 4 O3-0.1H 2 O t 



Calcd:C,63.67;H,5.17;N,12.38. 

Found:C,63.43;H,4.97;N,12.64. 

'H-NMR(300MHz,CDCl3) 6 1 .8 1 -1 .92(1 H,m), 
1.95(3H,s), 2.06-2.14(lH,m), 2.58(3H,s), 2.61 
(3H,s), 3.54(lH 1 ddd,J=13.6,10.0,3.5Hz), 4.01(1 
H,ddd,J=13.6,6.2,4.1Hz), 5.99(lH,t,J=7.7Hz), 6. 
63(lH,brs), 6.74(1 H,d,J=6.0Hz), 6.81(lH,d,J=7. 
8Hz), 6.94(1 H,t,J=2.1 Hz), 6.99(lH,ddd,J=8.4,2. 
4,0.9Hz), 7.14(lH,ddd,J=8.0,2.0,0.9Hz), 7.28(1 
H,t,J=8.1Hz), 7.32(lH,t,J=8.1Hz), 8.51(lH,s). 

IR(KBr)1669,1584,1545,1472,1435,1370,1308,l 
269,1221cm 1 . 

[0178] 

mmm 152 

(it£® 152 ©Uj£) 

8-(3-tKo+*>^atf;u)-2-y^;u-7,8-5?tKPtr 
'JK[2,3-d]t°'J5v>-5(6H)-^->(3.1 lg, 14.1mm 
ol).3-(3-^PP7xy^rv)7- l J>(9.26g)&U:p- 
h;UX>X;U^>K-7jCfntl(267mg)^h^X> 
(105ml)lC;g££t!-fc o 

S*tt£ 125 deg C V 24 B$|ffl«#Lfc. 

KJSjB*ttl=»Bx^;K300ml)*ftlAfcft» 
t&ft^KzK^^h'J^ATK^^Oml), 7K(30m 
l)atfttfPft*fi*(30ml)-ca»Lfc. 

*>7/h'JtK07N^H^hij^A(i.77g)ai;B 
&(2.5ml)£An*.fc„ 

a*»*saTf ii mm&uto 

JE(Eil^«sS«ET» &1tU P®x^;u(300 

ml)SJBitfc*»0.5 JSSTkiHt^MJ^A** 
)ft(200ml)»*(150ml)atfttfPA**(75ml)-C 

*«■ t«f**IW-h"J * AT?tt«kLfc. 



mpll4-116deg C. 
elemental analysis values 

C<sub>24</sub>H<sub>23</sub>ClN<sub>4</sub>O<sub>3</sub>*0.1 
H<sub>2</sub>0 doing 

Calcd:C, 63.67;H, 5.17;N, 12.38. 

Found:C, 63.43;H, 4.97;N, 12.64. 



<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.81 - 1.92(1 H,m), 1.95 (3 H, s ), 2.06 - 2.14 (1 H,m), 
2.58 (3 H, s ), 2.61(3 H, s ), 3.54 (1 H, ddd, J-13.6, 10.0, 
3.5Hz), 4.01 (1 H, ddd, J=13.6, 6.2, 4.1Hz), 5.99 (1 H, t, 
J=7.7Hz ), 6.63 (1 H, brs ), 6.74 (1 H, d, J-6.0Hz ), 6.81 (1 H, 
d, J=7.8Hz ), 6.94 (1 H, t, J=2.1Hz ),6.99 (1 H, ddd, J=8.4, 
2.4, 0.9Hz ), 7.14 (1 H, ddd, J=8.0, 2.0, 0.9Hz ), 7.28 (1 H, t, 
J-8.1Hz ), 7.32 (1 H, t, J=8.1Hz ), 8.51 (1 H, s ). 

IR(KBr) 1669, 1584, 1545, 1472, 1435, 1370, 1308, 1269 
and 1221 cm <sup>-l</sup>. 

[0178] 

Working Example 152 
(Production of compound 1 52 ) 

8 - (3 -hydroxypropyl ) - 2 -methyl -7, 8-dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on (3.1 1 g, 14.1mmol ), 3 - (3 
-chlorophenoxy ) aniline (9.26 g ) and p-toluenesulfonic acid 
acid monohydrate (267 mg ) was mixed to toluene (105 ml ). 

mixture 24 hours was agitated with 125 deg C. 

After adding ethylacetate (300 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (30 ml ), 
thewater (30 ml ) and you washed with saturated saline (30 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (70 ml ). 

cyano tri hydro sodium borate (1 .77 g ) and acetic acid (2.5 
ml ) was added. 

mixture 1 1 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (300 ml ),0.5 rule sodium hydroxide aqueous 
solution production liquid (200 ml ), water (150 ml ) and it 
washed with saturated saline (75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
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ft|gX*;U— gtagx^kX*/— JU=20:1— 10: 
(5HM;U]-l-^n/^y— JK^t^^ 152)(2.35g) 



[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=4 : 1 * ethylacetate * ethylacetate :ethanol =20:1*10:1 ), 3 - [5 
- [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] - 1 -propanol it 
acquired (compound 1 52 ) (235 g ) as amorphous . 



7L^##ffi!C23H2 5 C 

lN 4 O 2 -0.5H 2 O<tLT 



elemental analysis values 

C<sub>23</sub>H<sub>25</sub>ClN<sub>4</sub>O<sub>2</sub>*0.5H<sub>2</sub>O 
doing 



Calcd:C,63 .66;H,6.04;N, 12.91. 

Found:C,63.47;H,6.15;N,12.68. 

I H-NMR(200MHz,CDCl 3 ) 6 1.79(2H,quintet,J= 
5.3Hz), 1.94-2.16(2H,m), 2.49(3H,s), 3.27-3.54 
(4H,m), 3.76(2H,t,J=5.3Hz), 3.7 1-3.79(1 H,m), 
4.53(1 H,q,J=4.4Hz), 5.12(lH,t-like), 6.34-6.48 
(3H,m), 6.92(1 H,ddd,J=8.3,2.4,0.9Hz), 7.01(1H, 
t,J=2.2Hz), 7.06(lH,ddd,J=7.9,2.0,LlHz), 7.17 
(lH,t,J=7.7Hz), 7.25(lH,t,J=7.9Hz), 8.06(lH,s). 

IR(KBr)1593,1557,1520,1489,1472,1431 s 1223,l 
152cm" 1 . 

[0179] 

mmm 153 

(it^ty 153 <DM&) 

2-[5-[3-(3-^PP7xy^Fv)7-'J>']-2-yT^-6, 
7-vtKPt o 'jK[2,3-d]t 0 »J^v>-8(5H)--r;U]K 
K(244mg. 0.57mmol). 2-=E)l>t^) /X^ JU75 
>(112mg), WSC(165mg)&t/ 1-tKP+v-lH- 
^>V r h l JTl/-^-7XW4*I(132mg)^ DMF(10 
ml)IC;I^^i±. MMV 15 tifffiffinLtzo 

£JS;1£^£MET. mmt. Sfigx*;Kl00 

m\)£1}Utttz'ik. 7K(50ml)S.i;iSft$^7K(30m 

A^7PVh^7>T-(^*tt:^^-y->:ffF^X 
^;u=i:2-^^x^;u)Trffig{L, *6lcft» 
x^U*x&||*gS£fTL\ 2-[5-[3-(3-i7PP7 
x/ * v)7xij y ]-2->^U-6,7- v t Kp tf »J K 

[2,3-d] t° 'J £ v>-8(5H)--T ;U]-N-(2-^U*»J / 
x^;U)7"trK75K(^b^^ 153)(243mg)£&S 

mpl61-162 deg C. 
Ttmfttii fit C 28 H 33 C1N 6 03 tLX 



Calcd:C, 63.66;H, 6.04;N, 12.91. 
Found:C, 63.47;H, 6.15;N, 12.68. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.79 (2 H, quintet, J=5.3Hz ), 1.94-2.16 (2 H, m ), 2.49 (3 H, 
s ), 3.27 - 3.54 (4 H, m ), 3.76(2 H, t, J=5.3Hz ), 3.71 - 3.79 (1 
H, m ), 4.53 (1 H, q, J=4.4Hz ), 5.12 (1 H, t-like ), 6.34 - 6.48 
(3 H, m ), 6.92 (1 H, ddd, J=8.3, 2.4, 0.9Hz ), 7.01(1 H, t, 
J=2.2Hz ), 7.06 (1 H ; ddd, J=7.9, 2.0, 1.1Hz ), 7.17 (1 H, t, 
J=7.7Hz ), 7.25 (1 H : t, J=7.9Hz ), 8.06 (1 H, s ). 

IR(KBr) 1593, 1557, 1520, 1489, 1472, 1431, 1223 and 
1152 cm <sup>-l</sup>. 

[0179] 

Working Example 153 
(Production of compound 153 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (244 mg , 0.57mmol ), 2 -morpholino ethylamine (112 
mg ), mixing WSC (165 mg ) and 1 -hydroxy 
-lH-benzotriazole rnonohydrate (132 mg ) to DMF (10 ml ), 
15 hours it agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (100 ml ),water (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=l:2*ethylacetate ), iiirthermore did recrystallization from 
ethylacetate , 2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ] -N- itacquired (2 -morpholino ethyl ) acetamide (compound 
1 53 ) (243 mg ) as colorless crystal . 



mpl61-162deg C. 



elemental analysis values 
C<sub>28</sub>H<sub>-33</sub>ClN<sub>6</sub>0<sub>3</sub> 
doing 
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Calcd:C,62.62;H,6.19;N,15.65. 

Found:C,62.56;H,6. 1 1 ;N, 1 5.59. 

1 H-NMR(200MHz 3 CDCl 3 ) d 1 .99-2. 1 7(2H,m), 
2.37-2.46(6H,m), 2.49(3H,s), 3.32-3.67(8H,m), 

3.86(lH,t,J=6.4Hz), 4.20(lH,d,J=15.4Hz), 4.3 
3(lH,d,J=15.6Hz), 4.56(lH,br), 6.34-6.47(3H, 
m), 6.71(lH,br), 6.91(lH,ddd,J=8.0,3.2,1.0Hz), 

7.01(lH,t,J=2.0Hz), 7.04-7.08(1 H,m), 7.17(1 
H,t,J=7.9Hz), 7.25(lH,t,J=7.9Hz), 8.13(lH,s). 

IR(KBr)1669,1586,1559,1516,1489,1472,1429,l 
337,1267,1223,1150,1117cm- 1 . 

[0180] 

Ittl 154 
(ft** 154 OSfi) 

2-[5-[3-(3-^PP7xy+v)7- , J> f ]-2-^;U-6, 
7-vtKPt°'JK[2,3-d]t°U5i»-8(5HK^]K 
^(250mg, 0.59mmol) > N-^^^U-N-(l-^;U-4- 
tfKijS/— ;U)7S>(113mg). WSC(168mg)AtX 
l-tKP+Sz-lH-'Ol/h'JT!/— Jb-**D*(1 
35mg)£DMF(l0mI)lCg**1i\ 15 

£J£;I£*£*E"F. ;!ISU Mtx^JKioo 
ml)£Jn*fcSL *(50ml)*l/ffiS]fttt7K(30in 

lycftfrLfc. 

A^PVh^7-f-(*»tt:^*-y->:mii 
^U=l : 1 — 1 :2)-eftSL, 2-[5-[3-(3-^P P7 
xy+i/)73ijy].2->T;U-6,7-i?tKPtfUK 
[2,3-d]t e U^V>-8(5H)->fyU]-N->5 1 ;U-N-(l- 
^^-4-e^gv-;U)7-bh75K(ft** 15 
4)(233mg)£7^U:7TX<tL-a#fco 

5c*»ttffi C 29 H 35 C1N 
6 0 2 -H 2 0±:LT 



Calcd:C, 62.62;H, 6.19;N, 15.65. 
Found:C, 62.56;H, 6. 1 1 ;N, 1 5.59. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.99 - 2.17 (2 H, m ), 2.37 - 2.46 (6 H, m ), 2.49 (3 H, s ), 
3.32 - 3.67 (8 H, m ),3.86 (1 H, t, J=6.4Hz ), 4.20 (1 H, d, 
J=15.4Hz ), 4.33 (1 H, d, J=15.6Hz ), 4.56 (1 H, br ), 6.34 - 
6.47 (3 H, m ), 6.71 (1 H, br ), 6.91 (1 H, ddd, J=8.0, 3.2, 
1.0Hz),7.01 (1 H,t, J=2.0Hz), 7.04-7.08(1 H,m), 7.17(1 
H, t, J=7.9Hz ), 7.25 (1 H, t, J=7.9Hz ), 8.13 (1 H, s ). 

IR(KBr) 1669, 1586, 1559, 1516, 1489, 1472, 1429, 1337, 
1267, 1223,1150 and 1 1 17 cm <sup>-l</sup>. 

[0180] 

Working Example 154 

(Production of compound 1 54 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (250 mg , 0.59mmol ), N- methyl -N- (1 -methyl -4- 
bipyridinyl ) amine (1 13 mg ), mixing WSC (168 mg ) and 
1 -hydroxy -lH-benzotriazole monohydrate (135 mg ) to DMF 
(10 ml ), 15 hours it agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (100 ml ),water (50 ml ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic ihexane :ethylacetate 
=1 : 1 * 1 :2 ), 2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl 
-6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- 
methyl -N- it acquired (1 -methyl -4- bipyridinyl ) acetamide 
(compound 154 ) (233 mg ) as amorphous . 



elemental analysis values 

C<sub>29</sub>H<sub>35</sub>ClN<sub>6</sub>0<sub>2</sub>*H<sub>2</sub>0 
doing 



Calcd:C,62.98;H,6.74;N,15.19. 

Found:C,62.63;H,6.73;N,14.97. 

l H-NMR(200MHz,CDCl 3 )syn ft&tf anti fa(D 
?g£*<5l.64-1.80(4H,m), 2.00-2. 12(4H,m), 2. 
28and2.30(3H,s), 2.42and2.44(3H,s), 2.86and2. 
97(3H,s), 2.86-2.97(2H 5 br), 3.31-3.38(lH,m), 
3.61-3.65(lH,m), 4.04-4.29(2H,m), 4.44(lH,br), 
4.56(lH,m), 4.66-4.74(1 H,m), 6.34-6.37(2H, 
m), 6.46(1 H,d,J=7.8Hz), 6.89-6.94(1 H,m), 7.01 
-7.07(2H,m), 7.15(lH,t,J=9.2Hz), 7.24(lH,t,J= 



Calcd:C, 62.98;H, 6.74;N, 15.19. 

Found:C, 62.63;H, 6.73;N, 14.97. 

mixture ;de 1.64 of <sup>l</sup>H-nmr (200 MHz , 
CDCKsub>3</sub> ) syn body and anti body - 1.80 (4 H, 
m ), 2.00 -2.12 (4 H, m ), 2.28 and 2.30 (3 H, s ), 2.42 and 
2.44 (3 H, s ), 2.86 and 2.97 (3 H, s ), 2.86 - 2.97 (2 H, 
br),3.31 -3.38(1 H,m),3.61 -3.65(1 H, m ), 4.04-4.29 (2 
H, m ), 4.44 (1 H, br ), 4.56 (1 H, m ), 4.66- 4.74 (1 H, m ), 
6.34 - 6.37 (2 H, m ), 6.46 (1 H, d, J-7.8Hz ), 6.89 - 6.94 (1 
H, m ), 7.01 - 7.07 (2 H, m ), 7.15 (1 H, t, J=9.2Hz ), 7.24 (1 



Page 209 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



2003-11-11 



7.8Hz), 8.07(lH,s). 



H, t, J=7.8Hz ), 8.07 (1 H, s ). 



IR(KBr)1645,1593,1557,1512,1472,1427,1223,l 
150cm* 1 . 

[0181] 



155 

2-[5-[3-(3-^PP^xy^rV)7~gy]-2->^;U-6, 
7-vtKPt 0 UK[2,3-d]t°U5v>-8(5H)-^;U]i^ 
&$(209mg. 0.49mmol), 4-=E)^J J^=f-)VT^ 
>(490mg). WSC(189mg)&l/ 1-tKP+V-lH- 
^Oyh'JTy— 7Kflltt!(151mg)£ DMF(10 
ml)IC;I££t!\ m&T* 15 tifffiffiWUzo 

KJfcg£*S«ET^»IIU PBgx^;u(ioo 

ml)£AQ;lfc&. *(50ml)X^filPd*7K(30m 
*Bt»^-h'J ^ A-eft*Lfco 

^;U=2:1 — 1:1 Ol*-CBKx?JkX$y--;u= 
20:l-»»X^;U:X5ry— ;U:hUX^;U75> 
=20:2:l)-e««L. S&l:*llX*JI,-S?-fy? 
Pt 0 ^X-x;U^bH^ffi^ffl%.2-[5-[3-(3- 
^PP^xy+v)TxiJ/]-2->^;U-6,7-vtK 

;U7hUy^;U)7-bh75K(ft^* 155)(119 
mg)£»tfe«6l&£LT»fco 

mp 156- 158 deg C. 
5c*$MJr fit C 3 oH37ClN 6 0 3 <tLT 



Calcd:C,63.76;H,6.60;N,14.87. 

Found:C,63.5 1 ;H,6.58;N, 14.79. 

1 H-NMR(200MHz,CDCl 3 ) 6 1 .50-1 .54(4H,m), 
2.01-2.13(2H,m) 9 2.33(2H,br), 2.41(4H,t,J=4.6H 
z), 2.48(3H,s), 3.28(2H,q-like), 3.48(lH,br), 3. 
58-3.63(lH,m), 3.70(4H,t,J=4.6Hz), 3.91(lH,t,J 
=5.8Hz), 4.17(lH,d,J=15.8Hz), 4.26(lH,d,J=15. 
4Hz), 4.56(1 H,br), 6. 3 6-6. 4 7(3 H,m), 6.62(1 H,t- 
Hke), 6.92(1 H,d,J=7.8Hz), 7.01-7.08(2H,m), 7. 
17(lH,t,J=8.2Hz), 7.25(lH,t,J=8.4Hz), 8.18(1H, 
s). 

IR(KBr)1669,1586,1559,1520,1489,1472,1435,l 
223,1150,1115cm- 1 . 

[0182] 



IR(KBr) 1645, 1593, 1557, 1512, 1472, 1427, 1223 and 
1 1 50 cm <sup>-K/sup>. 

[0181] 

Working Example 155 
(Production of compound 155 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (209 mg , 0.49mmol ), 4 -morpholino butylamine (490 
mg ), mixing WSC (1 89 mg ) and 1 -hydroxy 
-lH-benzotriazole moriohydrate (151 mg ) to DMF (10 ml ), 
15 hours it agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (100 ml ), water (50 ml ) and it washed with 
saturated saline (30 m) ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic ihexane :ethylacetate 
=2:1 *1 :one it is, with ethylacetate :ethanol 
=20:l*ethylacetate :ethanol :triethylamine =20:2:1 ), 
furthermore did recrystallization from ethylacetate -diisopropyl 
ether jpl 1 , 2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl 
-6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- 
itacquired (4 -morpholino butyl ) acetamide (compound 155 ) 
(1 19 mg ) as colorless crystal . 

mpl56-158deg C. 

elemental analysis values 
C<sub>3 0</sub>H<sub>3 7</sub>ClN<sub>6</sub>0<sub>3</sub> 
doing 

Calcd:C, 63.76;H, 6.60;N, 14.87. 
Found:C, 63.51 ;H, 6.58;N, 14.79. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .50 - 1 .54 (4 H, m ), 2.01 - 2. 1 3 (2 H, m ), 2.33 (2 H, br ), 
2.41 (4 H, t, J=4.6Hz ), 2.48(3 H, s ), 3.28 (2 H, q-like ), 3.48 
(1 H, br ), 3.58 - 3.63 (1 H, m ), 3.70 (4 H, t, J=4.6Hz ), 3.91 
(1 H, t, J=5.8Hz), 4.17(1 H, d, J=15.8Hz ), 4.26(1 H, d, 
J=15.4Hz ), 4.56 (1 H, br ), 6.36 - 6.47 (3 H, m ), 6.62 (1 H, 
t-like ), 6.92 (1 H, d, J=7.8Hz ), 7.01 - 7.08 (2 H, m ), 7.17(1 
H, t, J=8.2Hz ), 7.25 (1 H, t, J=8.4Hz ), 8.18 (1 H, s ). 



IR (KBr) 1669, 1586, 1559, 1520, 1489, 1472, 1435, 1223, 
1150 and 1 1 1 5 cm <sup>- 1 </sup>. 

[0182] 
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mmm 157 

3-[5-[3-(3-^PP7xy^F->)7 , -U/]-2-> ; 3 1 yU-6, 

7-e?tKatf'JK[2,3-d]e'J5^>-8(5H)-f;u]-i- 

■^□/V— ;U(412mg.0.97mmol)^v^aD^ 
>(10ml)IC;ifl?£tK x7.-T-^>|S^(617m 
■g)£*n*fco 

SJSi8*«J**ET» SttU RBx^i,(ioo 

0.2M ^flS»+h'J^A*}t*(50in 
1), 7X(50ml)aO ; IS?a$ig7K(30ml)T*jJfe^L7to 

^P7h^77-f-(^+t>:ftBlf;b=l:l- 
BBx^U-»ft»X*;kX$./— ;i~20:l)T?« 
SU3-[5-[3-(3-£PP:7x/*«>)7x'jy]-2-> 
^;b-6,7-S?tKPtfUK[2,3-d]bf l J5S?>-8(5H)- 
•<>IU]?Pt 0 JU7A'xtK(58mg)£*fl7 ; E;i'77 

3-[5-[3-(3-<7 P P 7i/ ^*>)7— U /]-2->*JU-6, 
7-vth*Ptf'JK[2,3-d]t° l J5v>-8(5H)-l';U]^ 
Ptf;i/7^TtK(50mg. 0.12mmol)£ 1,2-v^P 
PX^>(2.0ml)lcj§^$-t+, l-T-te^UtWv 
>(23mg)£Jia*.7io 

HJ7-lrh*vtKP*^ih>-HJ^A(75mg);& 
l)£*n*.fco 

1 as*mb^h'j^A*»*(iom 

l),*(10ml)at;fift***(10ml)T?2fe}*Lfc«, 



^;U=1 :1-1 :3)Vm&L* N-[8-[3-(4-7-fe^^ 
-\-\i^i>—)U)Zfat:j^]-2-^j^-5,6JS-'f 

h^tKPt°'JK[2,3-d]t 0| J5i;>-5-'r;U]-N-[3- 
(3-^PP7x/drvpx^;U]75>0b^^ 15 
7)(20mg)£7 ; EJU?TX«!:LT*§fc < , 



2003-11-11 

Working Example 157 
(Production of compound 157 ) 

3 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] - 1 
-propanol melting (412 mg , 0.97mmol ) in dichloromethane 
(10 ml ), it added Dess-Martin reagent (617 mg ). 

mixture 6 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (100 ml ) was added. 

mixture 0.2 Msodium thiosulfate aqueous solution (50 ml ), 
water (50 ml ) and was washed with saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=l:l*ethylacetate *ethylacetate :ethanol =20:1 ), 3 - it 
acquired [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
propyl aldehyde (58 mg ) roughly as amorphous . 

It used for following reaction without furthermore refining the 
this compound . 

3 - 1 and 2 -dichloroethane melting [5 - [3 - (3 
-chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 
and 3 -d ] pyrimidine -8 (5 H ) -yl ] propyl aldehyde (50 mg , 
0.1 2mmol ) in (2.0 ml ), 1 -acetyl piperazine itadded (23 
mg ). 

mixture 3 min was agitated with room temperature . 

triacetoxy hydro sodium borate (75 mg ) and acetic acid (1 
drop ) was added. 

mixture 2 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (30 ml ) was added. 

mixture 1 normal sodium hydroxide aqueous solution 
production liquid (10 ml ), water (10 ml ) and was washed 
with saturated saline (10 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic rhexane :ethylacetate 
= 1 : 1 * 1 :3 ), N- [8 - [3 - (4 -acetyl - 1 - piperazinyl ) propyl ] - 2 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ] -N- it acquired [3 - (3 -chlorophenoxy ) phenyl ] amine 
(compound 157 ) (20 mg ) as amorphous . 
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5c*#*ftt C 29 H 35 CIN 
6 0 2 -H 2 0 tLX 



elemental analysis values 

C<sub>29</sub>H<sub>35</sub>ClN<sub>6</sub>0<sub>2</sub>*H<sub>2</sub>0 
doing 



Calcd:C,62.97;H,6.74;N,15.19. 

Found:C,63 . 14;H,6.7 1 ;N, 1 5.02. 

l H-NMR(200MHz,CDCl 3 ) 6 1.78-2.09(4H,m), 
2.09(3H,s), 2.38-2.48(6H,m), 2.45(3H,s), 3.31- 
3.71(9H,m), 4.50(lH,br), 6.33-6.47(3H,m), 6.8 
9-6.94(lH,m), 7.00-7.07(2H,m), 7.16(lH,t,J=8. 
4Hz), 7.24(lH,t,J=8.4Hz), 8.03(lH,s). 

IR(KBr) 1 634, 1 593, 1 55 7, 1 5 1 4, 1 489, 1 472, 1 429, 1 
223,1150,999,731cm- 1 . 

[0183] 

(ft** 158 CD git) 

8-[3-[4-(2- - 70-f i ;U)tf^ : 5^>-l-'r;U]^ntf-'U] 
-2-y^;U-7,8-i?t Kae'J K[2,3-d]t? 'JSv>-5(6 

H) -^">(98mg, 0.26mmol), 3-(3-^PP?i/^ 
v)7'-'J>(336mg)Si; p-NUXl/TJU/tOlt 
-7KfP*(5.0mg)^h;UXl/(5.0ml)ICjg*$-tJ- 

S**$ 125 deg C T* 22 B#Ma#Lfc 0 

J5J£;g^l::lftMx^Ki50ml)£aa;i^&. 
tt»«ll**^h l J^ A**a(20ml)» 7jC(20m 

I) J^fiWft£*(20iri)T?ft£Lfc o 

2/7/hUtKP*^IW-h'J«5i»(32mg)ai;B 
K(0.08ml)^ilPxfco 

il£*£i 



re 3.5 iftia«»Lfc 



i)*mK.fca» i «S7kiMb-M-U't7A*»a(3 

0ml)»*(20ml)&i;iSfPj|**(20ml)T»*j»L 

A*nTh*57*-(**tt:^**:/:IMHx 
*JU«3:1— IHIX^UyCllWU N-[3-(3-2 
PP7iy+*>piXjU]-8-[3-[4-(2- , 7n-f;U> 
l-bf"« i 5i?^;i/]^Ptf;U]-2-y j 3 : -;i/-5 J 6,7,8--T 
h7tKPt°'JK[2,3-d]tf'J5i?>-5-T5>(ft* 



Calcd:C, 62.97;H, 6.74;N, 15.19. 
Found:C, 63.14;H, 6.71 ;N f 15.02. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.78 - 2.09 (4 H, m ), 2.09 (3 H, s ), 2.38 - 2.48 (6 H, m ), 
2.45 (3 H, s ), 3.3 1 -3.71 (9 H, m ), 4.50 (1 H, br ), 6.33 - 6.47 
(3 H, m ), 6.89 - 6.94 (1 H, m ), 7.00 - 7.07 (2 H, m ), 7.16(1 
H, t, J=8.4Hz ), 7.24 (1 H, t, J=8.4Hz ), 8.03 (1 H, s ). 

IR (KBr) 

163,415,931,557,151,414,891,472,142,912,231,150,999,731 
cm <sup>-K/sup>. 

[0183] 

Working Example 158 
(Production of compound 158 ) 

8 - [3 - [4 - (2 -furoyl ) piperazine -1- yl ] propyl ] - 2 -methyl 
-7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) -on (98 
mg , 0.26mmol ), 3 - (3 -chlorophenoxy ) aniline (336 mg ) 
and p-toluenesulfonic acid acid monohydrate (5.0 mg ) was 
mixed to toluene (5.0 ml ). 

mixture 22 hours was agitated with 125 deg C. 

After adding ethylacetate (150 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (20 ml ), 
thewater (20 ml ) and you washed with saturated saline (20 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (2.5 ml ). 

cyano tri hydro sodium borate (32 mg ) and acetic acid (0.08 
ml ) was added. 

mixture 3.5 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (50 ml ),1 normal sodium hydroxide aqueous 
solution production liquid (30 ml ), water (20 ml ) and it 
washed with saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=3:1 *ethylacetate ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 8 - 
[3 - [4 - (2 -furoyl ) - 1 -piperazinyl ] propyl ] - 2 -methyl -5, 6, 
7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 158 ) (86 mg ) as amorphous . 
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m 158)(86mg)£7^U?7*<hLT#fc 0 

'H-NMR^OOMH^CDCla) 5 1.83(2H,quintet,J= 
7.4Hz), 1.89-1. 97(1 H,m), 2.02-2.1 3(1 H,m), 2.4 
3(2H,t,J=7.5Hz), 2.45(3H,s), 2.52(4H,t,J=4.8H 
z), 3.32-3.39(lH,m), 3.45-3.53(lH,m), 3.69(2 
H,t,J=7.2Hz), 3.82(5H,br), 4.49(1 H,brs), 6.34- 
6.38(2H,m), 6.43-6.49(2H,m), 6.91(lH,dd,J=8. 
3,2.3Hz), 6.99-7.07(3H,m), 7.16(lH,t,J=8.0Hz), 
7.24(1 H,t,J=7.8Hz), 7.48(lH,s), 8.02(lH,s). 

IR(KBr) 1593,1557,1514,1489,1 472, 1 429, 1 296, 1 
269,1223,1150,733cm' 1 . 



[0184] 

mmm 159 

(ft**159©«3t) 

2-[5-[3-(3-^ P P 7x/ * v)T- 'J Jyi-t 
7-vtKPt 0, jK[2,3-d]t°U^v>-8(5HM^]-N- 
(Mf^v-^)7-bh75K(560mg, 1.14mmol) 
0) THF 3S?ft(12ml)lC^>-THF ^{*(1 .02M, 1 
6.7ml)$-AP^fco 

S^*S65 deg Ce6B*IH«#Lfco 

;S£l£(2.5ml)£0 deg C T?tfe* iclnifcft, J E" 
<7>;g£^£ 65 deg C T* 30 #|Ml«#Lfc. 



•fPftBMcm^h'J^ATKWatf^WL, *(15 
mi)^in^_/c 0 

S£tt*ftBx?^K100ml At; 30mlx5)-ett 

;U=20:l)t?ffiSL,N-[3-(3-^DP^xy+v) 
^x-;U]-2->T;U-8-[2-(l-t°^^v-;i/)X^ 
;U]-5,6,7,8-T-h^tKPt 0, JK[2,3-d]t O| JSv>- 
5-T5I/(<b£«l 159)(438mg)£:J->OUiLT» 

tZo 

, H-NMR(200MHz,CDCl 3 ) 8 1.85-1. 98(1 H,m), 
2.06-2.17(lH,m), 2.45(3H,s), 2.54-2.60(6H,m), 
2.87(4H,t,J-5.0Hz), 3.31-3.59(3H,m), 3.82-3.9 
2(2H,m), 4.49(lH,br), 6.32-6.47(3H,m), 6.91(1 
H,ddd,J=8.3,2.3,1.0Hz), 7.00-7.08(2H,m), 7.16 
(lH,t,J=8.4Hz), 7.24(lH,t,J=8.4Hz), 8.01(lH,s), 

NH liH£LTiv&iv 

IR(KBr)1586,1557,1516,1489,1472,1431, 1337,1 
223,1150,1053,999cm 1 . 



<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.83 (2 H, quintet, J-7.4Hz ), 1.89 - 1.97 (1 H, m ), 2.02 - 
2.13 (1 H, m ), 2.43 (2 H, t, J=7.5Hz ), 2.45(3 H, s ), 2.52 (4 
H, t, J=4.8Hz ), 3.32 - 3.39 (1 H, m ), 3.45 - 3.53 (1 H, m ), 
3.69 (2 H, t, J-7.2Hz ), 3.82 (5 H, br ), 4.49(1 H, brs ), 6.34 - 
6.38 (2 H, m ), 6.43 - 6.49 (2 H, m ), 6.91 (1 H, dd, J=8.3, 
2.3Hz ), 6.99 - 7.07 (3 H, m ), 7.16 (1 H, t, J=8.0Hz ),7.24 (1 

H, t, J-7.8Hz ), 7.48 (1 H, s ), 8.02 (1 H, s ). 

IR(KBr) 

I, 593,155,715,141,489,147,214,291,296,126,912,231,150,733 
cm <sup>-K/sup>. 

[0184] 

Working Example 159 
(Production of compound 159 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- 
borane -THF complex (1.02 M, 16.7ml ) was added to THF 
solution (12 ml ) of (1 -piperazinyl ) acetamide (560 mg , 
1.14mmol ). 

mixture 6 hours was agitated with 65 deg C. 

concentrated hydrochloric acid (2.5 ml ) after adding 
gradually with 0 deg C, mixture 30 min was agitated with 65 
deg C. 

It neutralized with saturated sodium bicarbonate * aqueous 
solution , added water (15 ml ). 

mixture was extracted with ethylacetate (100 ml and 30 ml X 

5). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=l:l*ethylacetate *ethylacetate :ethanol =20:1 ), N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 -piperazinyl ) 
ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it acquired the[2 and 3 
-d ] pyrimidine -5-amine (compound 159 ) (438 mg ) as oyl . 



<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .85 - 1 .98 (1 H, m ), 2.06 - 2. 1 7 (1 H, m ), 2.45 (3 H, s ), 
2.54 - 2.60 (6 H, m ),2.87 (4 H, t, J=5.0Hz ), 3.31 - 3.59 (3 H, 
m ), 3.82 - 3.92 (2 H, m ), 4.49 (1 H, br ), 6.32 - 6.47 (3 H, 
m ), 6.91(1 H, ddd, J=8.3, 2.3, 1.0Hz ), 7.00 - 7.08 (2 H, m ), 
7.16 (1 H, t, J=8.4Hz ), 7.24 (1 H, t, J=8.4Hz ), 8.01 (1 H, s ), 
NH has not done identification . 

IR (KBr ) 

1,586,155,715,161,489,147,214,311,337,122,311,501,053,999 
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223,1150,1053,999cm- 1 . 
[0185] 

mmm m 

(it-Sty 160 (DMfe) 

N-[3-(3-$ PP7i/*vpi-;i/]-2^f^-8-[2 
-(i-t D/ <^v-^)x^;u].5,6,7,8-^h^tKPt 0 
'JK[2,3-d]t o, J^V>-5-7S>(180mg.0.38mmo 
1)* THF(5.0ml)lC»»*-H-, HJX^U75>(0. 
13ml)£AQ*fc&. 7Hz5^U^PYK(0.029ml)£ 
0 deg C "CJra*fc 0 

S^«B*0 deg CT?30»IB«l*Lfc o 
X*/— ;U(0.5ml)£ 0 deg C T?in;U 5 #|H« 

J5JS;g£%£;mET> ;13SU ft»x^u(ioo 
ml)^iP^.fco 

a*tt**(30mi)ai;fiipdffi*(20mi)-e2fe 

*Lfc. 

*H*PKx^;U(20ml)T*tttilLfce 

fco 

fJl/=l:H^iXfil/)tigL,N-[8-[2-(4- 

T-tr^^-i-t^^v-^^x^^]^^;^, 
6,7,8-^K^tKPt 0| JK[2,3-d]t 0, J5v>-5--r 
iU]-N-[3-(3-^PP7xy*2/)7x— ;U]7S> 
(ffc^tt 160)(88mg)£:t^U<hLT#fco 

1 H-NMR(200MHz,CDCl 3 ) 6 1 .87-2.1 7(2H,m), 
2.08(3H,s), 2.45(3H,s), 2.51(4H,t,J=5.3Hz), 2.6 
0(2H,t,J=6.8Hz), 3.31-3.48(4H,m), 3.51-3.60(2 
H,m), 3.63-3.91(3H,m), 4.50(lH,br), 6.32-6.47 
(3H,m), 6.91(lH,ddd,J=8.1,2.2,l.lHz), 7.00-7.0 
8(2H,m), 7.16(lH,t,J=8.2Hz), 7.24(1 H,t,J=8.1H 
z), 8.03(lH,s). 

IR(KBr)1634,1593,1557,1514,1489,1472,14 
29,1252,1223,1148,999,731cm" 1 . 



[0186] 

mmm i6i 
(itswi 161 a>s[jfi) 

N-[3-(3-^PP7xy+v)7i-;i/]-Wf;U8-[2 
-(l-t?'<5S?xjU)X^JU].5,6,7,8--7 L h i 5tKPtf 
■J K[2,3-d]tf'J5 S?>-5-75>(254mg. 0.53mmo 
l)*THF(5.0ml)lZ»»$#fcft,X^;U^VS/7 



cm <sup>-l</sup>. 
[0185] 

Working Example 160 
(Production of compound 1 60 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido melting 
[2 and 3 -d ] pyrimidine -5-amine (180 mg , 0.38mmol ) in 
THF (5.0 ml ), after adding triethylamine (0.13 ml ), it added 
acetyl chloride (0.029 ml )with 0 deg C. 

mixture 30 min was agitated with 0 deg C. 

It added ethanol (0.5 ml ) with 0 deg C, 5 min agitated. 

reaction mixture was concentrated under vacuum , 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

water layer was extracted with ethylacetate (20 ml ). 

It adjusted organic layer , dried with anhydrous sodium 
sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic :hexane : ethylacetate 
=1 :1 *ethylacetate ), N- [8 - [2 - (4 -acetyl -1- piperazinyl ) 
ethyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ] -N- it acquired [3 - (3 -chlorophenoxy ) 
phenyl ] amine (compound 160 ) (88 mg ) as oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.87 - 2.17 (2 H, m), 2.08 (3 H, s ), 2.45 (3 H, s ), 2.51 (4 H, 
t, J=5.3Hz ), 2.60 (2 H, t, J=6.8Hz ), 3.31- 3.48 (4 H, m ), 
3.51 - 3.60 (2 H, m ), 3.63 - 3.91 (3 H, m ), 4.50 (1 H, br ), 
6.32 - 6.47 (3 H, m ),6.91 (1 H, ddd, J=8.1, 2.2, 1.1Hz ), 7.00 
- 7.08 (2 H, m ), 7.16 (1 H, t, J=8.2Hz ), 7.24 (1 H, t, 
J=8.1Hz), 8.03(1 H,s). 

IR (KBr ) 

1,634,159,315,571,514,148,914,721,429,125,212,231,148,999,731 
cm <sup>-l</sup>. 

[0186] 

Working Example 161 
(Production of compound 161 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine (254 mg , 0.53mmol )after 
melting, ethyl isocyanate (0.046 ml ) was added to THF (5.0 
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•f— K0.046ml)£HD*fco 

msvazm^v 1.5 mmnuz 0 

^/-;U(0.20ml)^*P^. 10 'AT^nUzo 

ixf^=2:Hl:Hl:2-»R8xf^)t*flS 
L.4-[2-[5-[3-(3-^PP7iy**>)7— y-/]-2-^ 
^;U-6,7-vtKPt 0 UK[2 5 3-d]t°U£v>-8(5H)- 

SKtfb^tt 161)(188mg)£7^U?7X£LTf# 

l H-NMR(200MHz,CDCl 3 ) 5 U4(3H,t,J=7.3Hz), 
1.91-1.97(lH,m), 2.08-2. 17(lH,m), 2.45(3H, 
s), 2.52(4H,t,J=5.0Hz), 2.59(2H,t,J=6.6Hz), 3.2 
0-3.57(8H,m), 3.74-3.93(3H,m), 4.40(lH,br), 4. 
50(lH,br), 6.33-6.47(3H,m), 6.91(lH,ddd,J=8.1, 
2.2,1.1Hz), 7.00-7.09(2H,m), 7.16(lH,t,J=8.6H 
z), 7.24(1 H,t,J=7.9Hz), 8.02(lH,s). 

IR(KBr) 1 60 1 , 1 557, 1 539, 1 489, 1 472, 1 43 1 , 1 256, 1 
223,1150cm -1 . 

[0187] 

tftsfy 162 o>sifi) 

4-[2-(2-^;U-5-^-+V-6,7-vtKPt°'JK[2,3-d] 

e'J^v^^HK^^x^jUj-i-t^v^yu 

7t?>8t-^;U(5.05g, 13.4mmol). 3-(3-^7PP^ 
xy*i/)7-U>(8.86g)&i;p-h;Ux>x;U7f%> 
g?-7Kfn^(256mg)£h;UX>(75ml)fC;g££ 

125 deg c T* 24 mmmnuzo 

JE(ES^«lirB»x^;K500ml)SJB*fca. 

l§ftK&**^h^A7KSS(75inl). 7K(75m 
l)Xi;i&fP^^7K(50ml)T?^^Lfco 



i/7/hUtKn*^»+hU^A(l.69g)ai;ilF 
^(2.8ml)$-iP^fco 

mi)£jta*fc&, 1 SS*IMb:rHJ^A*»» 

(100ml x 3). 7K(100ml)ST/t&fa^^7K(75ml) 



2003-11-11 

ml ). 

mixture 1 .5 hours was agitated with room temperature . 

Including methanol (0.20 ml ), 10 min it agitated. 

Under vacuum , it concentrated reaction mixture , refined 
residue with the[shirikagerukaramukuromatogurafii ] 
(basic rhexane :ethylacetate =2:1*1:1*1 :2*ethylacetate ), 4 - 
[2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
ethyl ] -N- ethyl -1- piperazine carboxamide it acquired 
(compound 161 ) (188 mg ) as amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.14(3 H, t, J=7.3Hz), 1.91 - 1.97(1 H,m), 2.08-2.17(1 H, 
m ), 2.45 (3 H, s ), 2.52(4 H, t, J=5.0Hz ), 2.59 (2 H, t, 
J=6.6Hz ), 3.20 - 3.57 (8 H, m ), 3.74 - 3.93 (3 H, m ), 4.40 (1 
H, br ), 4.50 (1 H, br ), 6.33 -6.47 (3 H, m ), 6.91 (1 H, ddd, 
1=8.1,2.2, 1.1 Hz ), 7.00 - 7.09 (2 H, m ), 7.16 (1 H, t, 
J=8.6Hz ), 7.24 (1 H, t, J=7.9Hz ), 8.02 (1 H, s ). 

IR(KBr) 1601, 1557, 1539, 1489, 1472, 1431, 1256, 1223 
and 1 150 cm <sup>-K/sup>. 

[0187] 

Working Example 162 
(Production of compound 1 62 ) 

4 - [2 - (2 -methyl -5-oxo -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ) ethyl ] - 1 -piperazine carboxylic 
acid t-butyl (5.05 g, 13.4mmol ), 3 - (3 -chlorophenoxy ) 
aniline (8.86 g ) and p-toluenesulfonic acid acid monohydrate 
(256 mg ) was mixedto toluene (75 ml ). 

mixture 24 hours was agitated with 125 deg C. 

After adding ethylacetate (500 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (75 ml ), 
the water (75 ml ) and you washed with saturated saline (50 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was melted in 
the methanol (75 ml ). 

cyano tri hydro sodium borate (1 .69 g ) and acetic acid (2.8 
ml ) was added. 

mixture 1 hour was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (500 ml ),1 normal sodium hydroxide aqueous 
solution production liquid (100 ml X 3 ), water (100 ml ) and 
it washed with saturated saline (75 ml ). 
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K^X^ i IU:X^y-;U=20:l)TrmSL.4-[2-[5- 
[3-(3-^PP7iy*S/)7= , jy]-2->^JU-6 f 7-S/ 
tKPt°'JK[2,3-d]t 0, J5v>-8(5HW;U]X^;U] 

-l-tr^S?>*^7ti>» t-^;Kft** 162) 
(5.71g)£7^U?TX£LTt#fc 0 

5c*#*rflt C 3l H 3 9ClN 6 O 3 -0. 
5H 2 0 tur 



organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagemkaramukuromatogurafii ](hexane rethylacetate 
=2:l*ethylacetate :ethanol =20:1 ), 4 - [2 - [5 - [3 - (3 
-chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 
and 3 -d ] pyrimidine -8 (5 H ) -yl ] ethyl ] - 1 -piperazine 
carboxylic acid t-butyl it acquired (compound 162 ) (5.71 g ) 
as amorphous . 



elemental analysis values C<sub>31 

</sub>H<sub>39</sub>ClN<sub>6</sub>O<sub>3</sub>*0.5H<sub>2</sub>O 
doing 



Calcd:C,63.31;H,6.85;N,14.29. 

Found: C,63 .06;H,6.93 ;N, 14.26. 

1 H-NMR(200MHz,CDCl 3 ) 6 1 .46(9H,s), 1 .93-2. 
12(2H,m), 2.46(3H,s), 2.48(4H,t,J=5.2Hz), 2.58 
(2H,t,J=6.6Hz), 3.39(4H,t,J=5.2Hz), 3.36-3.57(2 
H,m), 3.68-3.91(3H,m), 4.51(lH,br), 6.33-6.46 
(3H,m), 6.91(lH,ddd,J=8.3,2.4,1.0Hz), 7.00-7.0 
8(2H,m), 7.16(lH,t,J=8.6Hz), 7.24(1 H,t,J=8.1H 
z), 8.03(lH,s). 

IR(KBr)1699,1593,1557 5 1520,1472,1427,1248,l 
225,1173,1148cm' 1 . 

[0188] 

mmm 163 

(fl;ft*B163®»ft) 

N-[8-[2-(4-7-bf;i/"l-t°^7V-;i/)lf^]-2- 
^;i/-5,6,7 s 8-«Th^tKPt 0l JK[2,3-d]e'J5v> 
■5-f^]-N.[3.(3^PP7i/+vPi-^]75 
>(143mg. 0.27mmol)£ DMF(2.5ml)(Cjgfi?$ 
1*.7K#Hfc^hU^ix(60%:24mg)£ 0 deg C V 

0 deg C Tf 10 K?*mWLtzo 
JUb7-fe*;K44jM)£0 deg C "C/nAfco 

x^y-;u(2.0ml)^iP^, 30 #|»flM*L 

KJ6S£*l£. MET, ;SiU R»x*;u(50 
ml)^AQ^.tco 

;l^»StS«Kil7K*^h l J^A7K*a(20m 

1). *(20ml)ai;iaWft**(20ml)-ejfc»Lfco 



Calcd:C, 63.31 ;H,6.85;N, 14.29. 
Found:C, 63.06;H, 6.93;N, 14.26. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .46 (9 H, s ), 1 .93 - 2. 1 2 (2 H, m ), 2.46 (3 H, s ), 2.48 (4 H, 
t, J=5.2Hz ), 2.58 (2 H, t, J=6.6Hz ), 3.39(4 H, t, J-5.2Hz ), 
3.36 - 3.57 (2 H, m \ 3.68 - 3.91 (3 H, m ), 4.51 (1 H, br ), 
6.33 - 6.46 (3 H, m ), 6.91 (1 H, ddd, J=8.3, 2.4, 1.0Hz ),7.00 
- 7.08 (2 H, m ), 7.16 (1 H, t, J=8.6Hz ), 7.24 (1 H, t, 
J=8.1Hz), 8.03(1 H,s). 

IR (KBr ) 1699, 1593, 1557, 1520, 1472, 1427, 1248, 1225, 
1 173 and 1 148 cm <sup>-l</sup>. 

[0188] 

Working Example 1 63 
(Production of compound 163 ) 

N- [8 - [2 - (4 -acetyl -1- piperazinyl ) ethyl ] - 2 -methyl -5, 
6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] -N- 
melting [3 - (3 -chlorophenoxy ) phenyl ] amine (143 mg , 
0.27mmol ) in DMF (2.5 ml ), it added sodium hydride (60%: 
24 mg ) with 0 deg C. 

mixture 10 min was agitated with 0 deg C. 

acetyl bromide (44;mu 1 ) was added with 0 deg C. 

mixture 3 -day period was agitated with room temperature . 

Including ethanol (2.0 ml ), 30 min it agitated with room 
temperature . 

reaction mixture was concentrated, under vacuum , 
ethylacetate (50 ml ) was added. 

mixture saturated sodium bicarbonate * aqueous solution (20 
ml ), water (20 ml ) and was washed with the saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
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^;U=l:2-iFKx5 1 ;U:X^y-yu-20:l)^ffi 

IS!L,N-[8-[2-(4-7-b^;u-i-e^^v-;u)x 

f : ;U].2->^;U-5,6 > 7,8-'rh7tKPtf , JK[2 > 3- 
d]t°'J5v>-5--r;U]-N-[3-(3-^PP7xy^Fv) 

7i-;U]7-bK75K(<b^*l 163)(133mg)£7 



=l:2*ethylacetate :ethanol =20: 1 ), N- [8 - [2 - (4 -acetyl -1- 
piperazinyl ) ethyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-yl ] -N- it acquired [3 - (3 
-chlorophenoxy ) phenyl ] acetamide (compound 163 ) (133 
mg ) as amorphous . 



Tcm^mm c 3 oH3 5 cin 

6 0 3 -H 2 0<tLT 



elemental analysis values 

C<sub>30</sub>H<sub>35</sub>ClN<sub>6</sub>O<sub>3</sub>*H<sub>2</sub>O 
doing 



Calcd:C,62.01 ;H,6.42;N,14.46. 

Found:C,61.88;H,6.43;N,14.18. 

l H-NMR(300IvIHz,CDCl3) $ 1 .8 1 -1 .94(2H,m), 
1.94(3H,s), 2.08(3H,s), 2.43(3H,s), 2.43-2.51(6 
H,m), 3.14-3.26(lH,m), 3.38-3.56(6H,m), 3.76- 
3.90(lH,m), 5.91(lH,t,J=6.8Hz), 6.72(lH,s), 6. 
80-6.84(2H,m), 6.91-7.00(2H,m), 7.10-7.15(1H, 
m), 7.23-7.34(2H,m), 7.98(1 H,s). 



Calcd:C, 62.01 ;H, 6.42;N, 14.46. 
Found:C, 61.88;H, 6.43;N, 14.18. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.81-1.94 (2 H, m ), 1.94 (3 H, s ), 2.08 (3 H, s ), 2.43 (3 H, 
s ), 2.43 - 2.51(6 H, m ), 3.14 - 3.26 (1 H, m ), 3.38 - 3.56 (6 
H, m ), 3.76 - 3.90 (1 H, m ), 5.91 (1 H, t, J=6.8Hz ), 6.72 (1 
H, s ),6.80 - 6.84 (2 H, m ), 6.91 - 7.00 (2 H, m ), 7.10 - 7.15 
(1 H, m ), 7.23 - 7.34 (2 H, m ), 7.98(1 H, s ). 



IR(KBr)1653,1593,1553,147 
2,1429,1360,1304,1271,125 
0,1219,999,920,731cm" 1 . 

[0189] 
HJ&#] 164 

(its® i64®a£fi) 

N-[3-(3-<7 P P 7xy+v)7x-;i/]-2^f;b-8-[2 
-(1 -t 0 ^ v-;U)x^;U]-5,6,7,8-^ t Kp t° 
UK[2,3-d]e , J5$/>-5-75>4ffiKJfi(368mg)S 
THF(10ml)lcBj8S-fr % KfMj'J^AtflOmg)* 

msmm&v 10 #niHw*Lfc. 

V>^^;U^PUK(108mg)^*P^fco 

m&tozm&T* 1.5 mmmwuzo 

ftBx^;K75ml)£ln5Lfco 



E£tt£*(30ml)fti;i&fn£ft7K(20ml)-eft 



^;U=l:l)-effl^LsN-[3-(3-^PP^xy^v) 
7i-;i/]-2-^fJU8-[2-[4-[(E)-3-7i-Jl/-2- 
^□/</^;U]-l-t 0 ^vx^]x^^]-5,6,7,8- 
xh^tKPe 'J K[2,3-d] tf 'J 5 v>-5-75>(*b 
164)(263mg)£7^U77*£LT»fco 



IR 

(KBr)l,653,159,315,531,472,142,913,601,304,127,l 12,501,219,999,920,731,1593, 
1553, 1472, 1429, 1360, 1304, 1271, 1250, 1219, 999, 920 and 731 cm 
<sup>-l</sup>. 

[0189] 

Working Example 164 
(Production of compound 164 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
suspension doing[2 and 3 -d ] pyrimidine -5-amine 4acetate 
(368 mg ) in THF (10 ml ), it added potassium carbonate (610 
mg). 

mixture 10 min was agitated with room temperature . 

cinnamoyl chloride (108 mg ) was added. 

mixture 1.5 hours was agitated with room temperature . 

After adding ethanol (1 .0 ml ), under vacuum , it 
concentrated, added the ethylacetate (75 ml ). 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic rhexane : ethylacetate 
=1 : 1 ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - 
[4 - [ (E ) - 3 -phenyl -2- propenoyl ] - 1 -piperazinyl ] ethyl ] - 
5, 6, 7 and 8 -tetrahydro pyrido it acquired the[2 and 3 -d ] 
pyrimidine -5-amine (compound 164 ) (263 mg ) as amorphous . 
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l H-NMR(300MHz,CDCl 3 ) 6 1.90-1 .98(lH,m), 
2.07-2.17(lH,m), 2.47(3H,s), 2.56-2.65(6H,m), 
3.37-3.41(lH,m), 3.49-3.88(8H,m), 4.51(lH,br 
s), 6.34(lH,t,J=2.1Hz), 6.38(lH,dd,J=8.0,1.4H 
z), 6.45(lH,dd,J=8.0,1.7Hz), 6.87(lH,d,J=15.6 
Hz), 6.92(lH,ddd,J=8.1,2.1,0.8Hz), 7.01(lH,t,J 
=2.3Hz), 7.06(1 H,ddd,J=8.1, 2.0,0.8Hz), 7.16(1 
H,t,J=8.1Hz), 7.24(lH,t,J=7.8Hz), 7.35-7.41(3 

H, m), 7.51-7.54(2H,m), 7.67(lH,d,J=15.6Hz), 
8.04(lH,s). 

IR(KBr)1645,1595,1557,1514,1489,1472,143 

I, 1223,1 148,999,764,733cm' 1 . 



[0190] 

165 

(it-Sty 165 (DMlt) 

N-[3-(3-^PP7xy+vpi-;i/]-2-^;i/-8-[2 
-(l-t°^ ; 5v-;U)X^;U]-5,6,7,8--TK^tKPt 0 
U K[2,3-d]t? ( J5 v>-5-7S> 4 iti££(347mg)£ 
7K(6.0ml)&tf THF(6.0ml)lC?§«?^i±. j*fg*>'J 
^A(576mg)$-AP^fco 

^pp^igx^u(80//i)£o deg cum^tzo 

s**££«-e i mrBmnuzo 

x^y-;U(l.0ml)^P^, 10^r B 1Jl^L/co 

J5l£;g£^£. MET, ;l$i§U if l£x^;u(75 
mi)^iiax.fco 

;I^ti^*(30mi)S.i;tSfiia^7K(20mi)-e^ 

A^7PVh>7^^-(iiStt:^^>:P^X 
^;U=l:l)-C5fli!{L,4-[2-[5-[3-(3-^PP7xy 
^rv^x'J^^-^^-^vtKPe'JK^- 

dje'j^v^sH^-r^Hx^^i-i-e^^v^ 

^^7K>^x^;U(^^ife) 165)(263mg)^-r 

'H-NMR^OOMH^CDCy <5 1.26(3H,t,J=7.1Hz), 
1.88-1. 96(lH,m), 2.05-2. 13(lH,m), 2.46(3H, 
s), 2.50(4H,br), 2.59(2H,t,J=6.6Hz), 3.35-3.55 
(6H,m), 3.67-3.89(3H,m), 4.13(2H,q,J=7.1Hz), 
4.50(lH,brs), 6.33-6.38(2H,m), 6.44(1 H,dd,J=7. 
8,2. 1Hz), 6.91(lH,dd,J=8.2,2.7Hz), 7.01(lH,t,J 
=1.8Hz), 7.06(lH,dt,J=8.1,1.0Hz), 7.16(lH,t,J= 
8.1Hz), 7.24(lH,t,J-7.8Hz), 8.03(lH,s). 

IR(KBr)1696,1593,1557,1472,1431, 1246,1225,1 



<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.90 - 1.98 (1 H, m ), 2.07 - 2.17 (1 H, m ), 2.47 (3 H, s ), 
2.56 - 2.65 (6 H, m ),3.37 - 3.41 (1 H, m ), 3.49 - 3.88 (8 H, 
m ), 4.51 (1 H, brs ), 6.34 (1 H, t, J=2.1Hz), 6.38 (1 H, dd, 
J=8.0, 1.4Hz ), 6.45 (1 H, dd, J=8.0, 1.7Hz ),6.87 (1 H, d, 
J=15.6Hz ), 6.92 (1 H, ddd, J=8.1, 2.1, 0.8Hz ), 7.01 (1 H, t, 
J=2.3Hz ), 7.06 (1 H, ddd, J=8.1, 2.0, 0.8Hz ), 7.16 (1 H, t, 
J=8.1Hz), 7.24(1 H,t, J=7.8Hz), 7.35-7.41 (3 H,m),7.51 - 
7.54 (2 H, m ), 7.67 (1 H, d, J=15.6Hz ), 8.04 (1 H, s ). 

IR (KBr ) 

164,515,951,557,151,414,891,472,143,112,231,148,999,764,733 
cm <sup>-l</sup>. 

[0190] 

Working Example 165 
(Production of compound 1 65 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido water 
(6.0 ml ) andmelting ,[2 and 3 -d ] pyrimidine -5-amine 
4acetate (347 mg ) in THF (6.0 ml ), it added potassium 
carbonate (576 mg ). 

ethyl chloroformate (80;mu 1 ) was added with 0 deg C. 

mixture 1 hour was agitated with room temperature . 

Including ethanol (1.0 ml ), 10 min it agitated. 

reaction mixture was concentrated, under vacuum , 
ethylacetate (75 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic :hexane : ethylacetate 
=1 :1 ), 4 - [2 - [5 - [3 » (3 -chlorophenoxy ) anilino ] - 2 -methyl 
-6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
ethyl ] - 1 -piperazine carboxylic acid ethyl it acquired 
(compound 1 65 ) (263 mg ) as oyl . 

<sup>K/sup>H-nrnr (300 MHz , CDCKsub>3</sub> );de 
1.26 (3 H, t, J=7.1Hz ), 1.88 - 1.96 (1 H, m ), 2.05 - 2.13 (1 H, 
m ), 2.46 (3 H, s ), 2.50(4 H, br ), 2.59 (2 H, t, J=6.6Hz ), 3.35 
- 3.55 (6 H, m ), 3.67 - 3.89 (3 H, m ), 4.13 (2 H, q, J=7.1Hz ), 
4.50 (1 H, brs ), 6.33 -6.38 (2 H, m ), 6.44 (1 H, dd, J=7.8, 
2.1Hz ), 6.91 (1 H., dd, J-8.2, 2.7Hz ), 7.01 (1 H, t, J=1.8Hz ), 
7.06(1 H, dt, J=8..l, 1.0Hz ), 7.16(1 H, t, J=8.1Hz), 7.24(1 
H, t, J=7.8Hz ), 8.03(1 H, s ). 

IR (KBr) 1696, 1593, 1557, 1472, 1431, 1246, 1225 and 
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150cm 1 . 
[0191] 

(it£ty 166 ©Sit) 

N-[3-(3-£ □ □ 7xy+v)7i-;i/]-2-yfJl/-8-[2 

.(l-t^v-^^x^W^S-^h^tKnt 0 
'JK[2,3-d]t 0| J^v>-5.7^> 4 JtKJ£(368mg). 
4-^PQv>^;uS(129mg). K^*'J^A(66 
7mg). WSC(247mg)Si; l-tKP+V-lH-'O 
% Sb l )T % J— *fil4ftl(197mg)* DMF(12ml) 

fcS£$t±. sa-e 12 ^fw«^ufc 0 

ml)£iJDa.fcflL 7K(50mlx2)Xi;fiftft*7K(3 
0ml)T^;tLfc o 

*«*B»XT;U(30mi)-ett{ilLfco 

^=2:1 — 1:1—1 :2)T?»SIL , N-[3-(3-£ P □ 
7x / * v)7i- ; U]-8-[2-[4-[(E)-3-(4-£ PP7 
xx;U).2^P^y^yU]-l-t°^v-;U]X^ 
;U]-2-^iU-5,6,7 J 8-T-h : 7tKPtf l JK[2,3-d] 
eU5i/>-50'5:/(<b£ttl66X285mg)£7 : E 



1 150 cm <sup>-K/sup>. 
[0191] 

Working Example 166 
(Production of compound 1 66 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine 4acetate (368 mg ), 4-chloro 
cinnamyl acid (129 mg ), potassium carbonate (667 mg ), 
mixing WSC (247 mg ) and 1 -hydroxy -lH-benzotriazole 
monohydrate (197 mg ) to DMF (12 ml ), 12 hours it agitated 
with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (100 ml ), water (50 ml X 2 ) and it washed with 
saturated saline (30 ml ). 

water layer was extracted with ethylacetate (30 ml ). 

It adjusted organic layer , dried with anhydrous sodium 
sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=2: 1 * 1 : 1 * 1 :2 ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 8 - [2 - [4 
- [ (E ) - 3 - (4 -chlorophenyl ) - 2 -propenoyl ] - 1 -piperazinyl ] 
ethyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 
3 -d ] pyrimidine -5-amine (compound 166 ) (285 mg ) as 
amorphous . 



elemental analysis values 

C<sub>35</sub>H<sub>36<sub>CKsub>2</sub>N<sub>6</sub>0<sub>2</sub>*1.5H<sub>2</sub>0 
doing 



7Z M 

# «f 

ft c 35 

H 36 C1 2 
N 6 0 2 - 
1.5H 2 
O tL 
X 

Calcd:C,62.68;H,5.86;N,12.53. 

Found:C,62.89;H > 6.15;N,12.17. 1 H-NMR(300MH 
z,CDCl 3 )<5 1.90-1 .97(lH,m), 2.05-2.14(lH,m), 
2.46(3H,s), 2.58-2.65(6H,m), 3.36-3.40(lH,m), 

3.49-3.90(8H,m), 4.51(lH,brs), 6.336-6.343(1 
H,m), 6.38(1 H,d,J=7.8Hz), 6.44(1 H,d,J=7.8Hz), 

6.84(lH,d,J=15.3Hz), 6.91(lH,dd,J=8.1,2.4H 
z), 7.00(lH,t,J=2.0Hz), 7.05(lH,d,J=7.5Hz), 7. 
16(lH,t,J=8.3Hz), 7.24(lH,t,J=7.8Hz), 7.35(2H, 
d,J=8.4Hz), 7.45(2H,d,J=8.7Hz), 7.62(lH,d,J=l 
5.6Hz), 8.04(1 H,s). 

IR(KBr)1645,1593,1557,1510,1491, 1472,1431,1 
223,1148,733cm" 1 . 



CalcdrC, 62.68;H, 5.86;N, 12.53. 

Found:C, 62.89;H, 6.15;N, 12.17.<sup>K/sup>H-nmr (300 
MHz , CDCKsub>3</sub> );de 1 .90 - 1 .97 (1 H, m ), 2.05 - 
2.14 (1 H, m ), 2.46 (3 H, s ), 2.58 - 2.65 (6 H, m ),3.36 - 3.40 
(1 H, m ), 3.49 - 3.90 (8 H, m ), 4.51 (1 H, brs ), 6.336 - 6.343 
(1 H, m ), 6.38 (1 H, d, J=7.8Hz ),6.44 (1 H, d, J=7.8Hz ), 
6.84 (1 H, d, J=15.3Hz ), 6.91 (1 H, dd, J=8.1, 2.4Hz ), 7.00 
(1 H, t, J=2.0Hz ), 7.05 (1 H, d, J=7.5Hz ), 7.16 (1 H, t, 
J=8.3Hz ), 7.24 (1 H, t, J=7.8Hz ), 7.35(2 H, d, J=8.4Hz ), 
7.45 (2 H, d, J=8.7Hz ), 7.62 (1 H, d, J=15.6Hz ), 8.04 (1 H, 
s). 

IR(KBr) 

164,515,931,557,151,014,911,472,143,112,231,148,733 cm 
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[0192] 

mi&m 167 

(fb^ft 167 (Dfiiifi) 

4-[2-[5-P-(3-^PP7i-/*2/)7— U-/]-2-^^ 
-6,7-2?tKPtfUK[2,3-d]tfU525>-8(5H)^;U] 

g. 4.45mmol)Sft»X^jU(22ml)lCJS»*-li- % 4 
»S*il-fti|X^;U(22ml)*JlPAfco 

S£«B£S«T? 14 B*M«ttLfco 

' ffiaJLfc*Sft*at»U ft«U N-[3-(3-<7P P 
^x/^v)7xx;u]-2->T^-8-[2-(l-t°^v- 

;U)x^;U]-5,(5 > 7,8-xh^tKntf , JK[2,3-d]bf , J5 
S?>-5-7£> 4 $ifttt 3 7klD^(^b^^ 167X2. 

87g)t»JlfiB#iLr»fc- 

5c*»«fffi C 26 H 3I C1N 6 0-4HC1-3H 2 0 i:LT 



Calcd:C,46.00;H,6.09;N,12.38. 
Found:C,45.71;H,6.04;N,12.28. 
[0193] 
H^J 168 

(1b«Mi68 0>Mift) 

N-[8-[3-(4-T-feT;U-l-t 0 ^7V-;U)^Pt°>lH-2 
-^5 t Jb-5,6 > 7,8-xh5tKPtfUK[2 f 3-d]bf«JSS? 
>-5^^]- N .[3-(3-^PP7iy+vpi-il/]7 
5>(125mg. 0.23mmol)£h;UX>(5.0ml)(Z?gfl? 
£tt\ Jfc7kftM(0.22ml)SJlP?Lfco 

££8fl* 125 deg C V 60 B*|H]flt# Lfco 
fiJBS^»lcftBx^;K50ml)*Jn*fco 

l «£*BMb+MJ^A**»(20m 
1), 7K(20ml)atffifPftS*(20mI)T?2t»Lfco 



A^PTh^7-f-(*»tt:^**>:BHx 
9 1 ;U=l:3-»BI|X5 i ;U)-Cf||>[L.N-[8-[3-(4- 
T-fe^>»U-l-t 0 ^^vx;L/)^Pt 0 ;U]-2-yT;U- 
5 > 6 f 7 i 8-xh5tKPtf'JK[23-d]tf , JSS?>-5--f 
>U]-N-[3-(3-^PP7xy*S/)7x— ;U]7-bh 
7SK«b** 168)(110mg)S^;U<tLT» 

1 H-NMR(200MHz ? CDCl 3 ) 5 1.69(2H,quintet,J= 
7.2Hz), 1 .79-2.01 (2H,m), 1.94(3H,s), 2.08(3H, 



<sup>-l</sup> 
[0192] 

Working Example 1 67 
(Production of compound 1 67 ) 

4 - [2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
ethyl ] - 1 -piperazine carboxylic acid t-butyl melting (2.58 g, 
4.45mmol ) in ethylacetate (22 ml ), it added 4 normal 
hydrochloric acid -ethylacetate (22 ml ). 

mixture 14 hours was agitated with room temperature . 

It filtered crystal which it precipitated, dried, N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2-methyl -8- [2 - (1 -piperazinyl ) 
ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it acquired [2 and 3 
-d ] pyrimidine -5-amine 4acetate trihydrate (compound 1 67 ) 
(2.87 g ) as the pale yellow solid . 

elemental analysis values C<sub>26</sub>H<sub>3 1 
</sub>ClN<sub>6</sub>0*4HCl *3H<sub>2</sub>0 doing 

CalcdiC, 46.00;H, 6.09;N, 12.38. 

Found:C, 45.71 ;H, 6.04;N, 12.28. 

[0193] 

Working Example 168 
(Production of compound 1 68 ) 

N- [8 - [3 - (4 -acetyl -1- piperazinyl ) propyl ] - 2 -methyl -5, 
6, 7, 8-tetrahydro p)Tido [2 and 3 -d ] pyrimidine -5-yl ] -N- 
melting [3 - (3 -chlorophenoxy ) phenyl ] amine (125 mg , 
0.23mmol ) in toluene (5.0 ml ), it added acetic anhydride 
(0.22 ml ). 

mixture 60 hours was agitated with 125 deg C. 

ethylacetate (50 ml ) was added to reaction mixture . 

mixture 1 normal sodium hydroxide aqueous solution 
production liquid (20 ml ), water (20 ml ) and was washed 
with saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=1:3 *ethylacetate ), N- [8 - [3 - (4 -acetyl -1- piperazinyl ) 
propyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ] -N- it acquired [3 - (3 -chlorophenoxy ) 
phenyl ] acetamide (compound 168 ) (1 10 mg ) as oyl . 



<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.69 (2 H, quintet, J=7.2Hz ), 1.79 - 2.01 (2 H, m ), 1.94 (3 H, 
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s), 2.26-2.4 l(6H,m), 2.43(3H,s), 3.10-3.21(1H, 
m), 3.36-3.53(4H,m), 3.58-3.72(3H,m), 5.90(1 
H,dd,J=8.4,5.2Hz), 6.71(lH,t-like), 6.79-6.84(2 
H,m), 6.93(1 H,t,J=2.1Hz), 6.98(1 H,ddd,J=8.4,2. 
4,1.0Hz), 7.12(lH,ddd,J=8.0,2.1,1.0Hz), 7.28(1 
H,t,J=8.1Hz), 7.30(lH,t,J=8.1Hz), 7.98(lH,s). 

IR(KBr)1653, 1593,1553,1485,1472,1427,1373,1 
306,1271,1221cm' 1 . 

[0194] 

mm®\ 169 
tfb£tt 169 ©Haft) 

4-[3-[5-[[3-(3-^PP^xy^rvpx-VU]>r^> r ]-2 
-^;U-6,7-vtKnt 0, JK[2,3-d]t 0l J^v>-8(5H) 

--r;u]^peju]-i-e^^v>*;u7K>K k^=f 

;U(1 .80g. 3.04mmol)£/£/— ;U(30ml)[Cj§^ 
&(L0ml)£jtaxfc o 



mGmzm&v 12 mrsmnuz 0 

JEJES*«l£«ET* SIBU Kigx^;U(300 

mi)$ip^fcs.i a«*mb^hu^A*»» 

(75ml),7k(75ml)at;ttfP**7K(50inl)-e2fe» 

PKx^;U:X$y-;U=20:l)t?Si!L,4.[3-[5- 
[3-(3-^PP^xy^v)Txtjy]-2-^^;U-6,7-v 
tKPt°'JK[2,3-d]t 0| J^V>-8(5H)-^;H^Pt° 

ju]-i-t°^v>*^7K>^ t-^;K<k^* 16 

9X139g)$7^U?7X£LT*fco 

7C*»«fflt C 32 H 4 ,C1N 
6 0 3 -H 2 Oi:LT 



s ), 2.08 (3 H, s ), 2.26 - 2.41(6 H, m ), 2.43 (3 H, s ), 3.10 - 
3.21 (1 H, m ), 3.36 - 3.53 (4 H, m ), 3.58 - 3.72 (3 H, m ), 
5.90 (1 H, dd, J=8.4, 5.2Hz ),6.71 (1 H, t-like ), 6.79 - 6.84 (2 

H, m ), 6.93 (1 H, t, J=2.1Hz ), 6.98 (1 H, ddd, J=8.4, 2.4, 

I. 0Hz), 7.12(1 H, ddd, J=8.0,2.1, 1.0Hz), 7.28 (1 H, t, 
J=8.1Hz ), 7.30 (1 H, t, J=8.1Hz ),7.98 (1 H, s ). 

IR(KBr) 1653, 1593, 1553, 1485, 1472, 1427, 1373, 1306, 
1271 and 1221 cm<sup>-K/sup>. 

[0194] 

Working Example 1 69 
(Production of compound 169 ) 

4 - [3 - [5 - [[3 - (3 -chlorophenoxy ) phenyl ] imino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] propyl ] - 1 -piperazine carboxylic acid t-butyl (1.80 
g, 3.04mmol ) was melted in methanol (30 ml ). 



cyano tri hydro sodium borate (0.38 g ) and acetic acid (1.0 
ml ) was added. 

mixture 12 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (300 ml ),1 normal sodium hydroxide aqueous 
solution production liquid (75 ml ), water (75 ml ) and it 
washed with saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=1:3 *ethylacetate rethanol =20:1 ), 4 - [3 - [5 - [3 - (3 
-chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 
and 3 -d ] pyrimidine -8 (5 H ) -yl ] propyl ] - 1 -piperazine 
carboxylic acid t-butyl it acquired (compound 169 ) (1 .39 g ) 
as amorphous . 

elemental analysis values 

C<sub>32</sub>H<sub>41</sub>ClN<sub>6</sub>0<sub>3</sub>*H<sub>2</sub>0 
doing 



Calcd:C,62.89;H,7.09;N,13.75. 

Found:C,62.62;H,7.19;N,13.61. 

1 H-NMR(200MHz,CDCl 3 ) <S 1 .46(9H,s), 1 .74-2. 
14(4H,m), 2.38-2.43(6H,m), 2.46(3H,s), 3.32- 
3.54(2H,m), 3.44(4H,t,J=5.1Hz), 3.67(2H,t,J=7. 
3Hz), 3.77(lH,d,J=6.6Hz), 4.48(1 H,q-like), 6.3 
2-6.47(3H,m), 6.91(lH,ddd,J=8.3,2.3,1.0Hz), 7. 
01(lH,t,J=2.0Hz), 7.06(1 H,ddd,J=7.8,1.9,0.9H 
z), 7.16(lH,t,J-8.4Hz), 7.24(1 H,t,J=8.3Hz), 8.0 
2(1 H,s). 

IR(KBr)1694,1593,1557,1472,1427,1223, 1150c 



Calcd:C, 62.89;H, 7.09;N, 13.75. 
Found:C, 62.62;H, 7.19;N, 13.61. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .46 (9 H, s ), 1 .74 - 2. 14 (4 H, m ), 2.38 - 2.43 (6 H, m ), 
2.46 (3 H, s ), 3.32 -3.54 (2 H, m ), 3.44 (4 H, t, J-5.1Hz ), 
3.67 (2 H, t, J=7.3Hz ), 3.77 (1 H, d, J=6.6Hz ), 4.48 (1 H, 
q-like ), 6.32 - 6.47 (3 H, m ), 6.91 (1 H, ddd, J=8.3, 2.3, 
1 .0Hz ),7.01 (1 H, t, J=2.0Hz ), 7.06 (1 H, ddd, J=7.8, 1 .9, 
0.9Hz ), 7. 16 (1 H, t, J=8.4Hz ), 7.24 (1 H, t, J=8.3Hz ), 8.02 
(lH,s). 

IR(KBr) 1694, 1593, 1557, 1472, 1427, 1223 and 1150 cm 
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m . 
[0195] 

mmm no 
(ft**i7oa>«j») 

N-[3.(3^PP7i/+i/pi-jl/]-2^f;i/-8-[2 
-(l-tf^^S?— ^)W^]-5 f 6 i 7,8--Th5tKPtr 
U K[2,3-d]tf 'J5v>-5-75> 4 i£B£i£(299mg)£ 
THF(lOml)IC»jHi1i\ ^M*'J^ix(469mg)$ 

;*£>;uu*xju>?a 'J K(76 /i i)£ Jjnxfco 

SB6tt«ftMT? 15.5 I$Pe1Jf #Lfco 

JRf6E£tt£. MET, SHU ft»x^;u(io 
Oml)^*a^.fco 

»*«l*7K(30ml)ai;fila**7K(20ml)-eft 

5^U=1:1 OlN^^>:KSxf;b=1:3-» 
RHx^;k^y-;U=10:l)T?«fiL. N-[3- 
(3^PP7iy+v)7i~;i/]-2-^f^-8-[2-[4 

5,6 5 7,8-xK^tKPt° l JK[2,3-d]t°'JSv>-5-T 
5>({b^*!B 170)(119mg)£T^U:77X<!:LT 



<sup>-l</sup>. 
[0195] 

Working Example 1 70 
(Production of compound 170 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
suspension doing [2 and 3 -d ] pyrimidine -5-amine 4acetate 
(299 mg ) in THF (10 ml ), it added potassium carbonate (469 
mg )• 

mixture 5 min was agitated with room temperature . 1 

methane sulfonyl chloride (76;mu 1 ) was added. 

mixture 15.5 hours was agitated with room temperature . 

reaction mixture was concentrated, under vacuum , 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=l:one it is, with hexane :ethylacetate =1:3 
*ethylacetate rmethanol =10:1 ), N- [3 - (3 -chlorophenoxy ) 
phenyl ] - 2 -methyl -8- [2 - [4 - (methyl sulfonyl ) - 1 
-piperazinyl ] ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it 
acquired the[2 and 3 -cl ] pyrimidine -5-amine (compound 170 ) 
(1 19 mg ) as amorphous . 



S*#*H!C27H 3 
3 ClN 6 O 3 S-0.75H 2 
OtLX 



elemental analysis values 

C<sub>27</sub>H<sub>33</sub>ClN<sub>6</sub>O<sub>3</sub>S*0.75H<sub>2</sub>O 
doing 



Calcd:C,56.83;H,6.09;N,14.73. 

Found:C,56.80;H,6.21;N,14.45. 

1 H-NMR(300MHz,CDCl 3 ) 6 1 .89-1 .97(lH,m), 
2.05-2.13(lH,m), 2.46(3H,s), 2.64(2H,t,J=6.6H 
z), 2.66(4H,t,J=4.8Hz), 2.77(3H,s), 3.21(4H,t,J 
=4.8Hz), 3.34-3.39(lH,m), 3.47-3.54(lH,m), 3. 
73-3.86(3H,m), 4.51(lH,br), 6.33(lH,t,J=2.3H 
z), 6.38(1 H,dd,J=8.1,1.5Hz), 6.44(1 H,dd,J=8.1, 
1.5Hz), 6.92(lH,ddd,J=8.2,2.3,1.0Hz), 7.01(1H, 
t,J=2.1Hz), 7.06(lH,ddd,J=8.0,2.0,l.lHz), 7.16 
(lH,t,J=8.1Hz), 7.25(lH,t,J=8.1Hz), 8.05(lH,s). 

IR(KBr)1593,1557,1514,1489,1472,1429 3 13 
43,1 327,1 223, 1 1 61 ,963,779cm" 1 . 



[0196] 



Calcd:C, 56.83;H, 6.09;N, 14.73. 
Found:C, 56.80;H, 6.21;N, 14.45. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.89 - 1.97 (1 H, m ), 2.05 - 2.13 (1 H, m ), 2.46 (3 H, s ), 
2.64 (2 H, t, J=6.6Hz ), 2.66(4 H, t, J=4.8Hz ), 2.77 (3 H, s ), 
3.21 (4 H, t, J=4.8Hz ), 3.34 - 3.39 (1 H, m ), 3.47 - 3.54 (1 H, 
m ), 3.73 - 3.86 (3 H, m ),4.51 (1 H, br ), 6.33 (1 H, t, 
J=2.3Hz ), 6.38(1 H, dd, J=8.1, 1.5Hz), 6.44(1 H, dd, J=8.1, 
1 .5Hz ), 6.92 (1 H, ddd, J-8.2, 2.3, 1 .0Hz ), 7.01 (1 H, t, 
J=2.1Hz), 7.06(1 H, ddd, J=8.0, 2.0, 1.1Hz), 7.16(1 H, t, 
J=8.1Hz ), 7.25 (1 H, t, J=8.1Hz ), 8.05 (1 H, s ). 

IR (KBr ) 

1,593,155,715,141,489,147,214,291,343,132,712,231,161,963,779 
cm <sup>-K/sup>. 

[0196] 
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(its® ni <omm 

N-[3-(3-^nP7iy+ypi-JI/]-2^fJl/-8-[2 

, JK[2,3-d]t° , J^V>-5-7^>4i^^(308mg)^ 
THF(10ml)lCJiaS*-& % ft»*'J^A(483rog)£ 



lc 5 »na#Lfco 



l-(>7DP7ir5 1 JU)t 0 n , Jv>(76mg)Si;H^^b 
-t-h'J^A(35mg)^ijPxfco 

;l**S*a"e 15 BtMOUT 50 deg C V 7.5 

JKJKS^tt*. MET. aUBU »»x^U(io 
0ml)£Aa*fc o 

?1^***(30ml)at;j&filftt67K(20ml)^3fe 

*«a***«ai-hi>*A*tt«Lfc 0 

f ^1:H1:2)T«I!L, N-[3-(3-5PP7i/ 

(l-ep'Jv-^x^^Uj-i-t^^v-yujx^ 

;U]-5,6,7,8-^h^tKPt 0| JK[2,3-d]t O| J^v>- 
5-75:/(fc*tt 171)(160mg)£7^U7T*£ 



Working Example 171 
(Production of compound 171 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
suspension doing [2 and 3 -d ] pyrimidine -5 -amine 4acetate 
(308 mg ) in THF (10 ml ), it added potassium carbonate (483 
mg). 

mixture 5 min was agitated with room temperature . 

1 - (chloroacetyl ) pyrrolidine (76 mg ) and sodium iodide (35 
mg ) was added. 

mixture with room temperature 15 hours 7.5 hours was 
agitated next with 50 deg C. 

reaction mixture was concentrated, under vacuum , 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=1 : 1 * 1 :2 ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- 
[2 - [4 - [2 -oxo -2- (1 -pyrrolidinyl ) ethyl ] - 1 -piperazinyl ] 
ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it acquired the[2 and 3 
-d ] pyrimidine -5-amine (compound 171 ) (160 mg ) as 
amorphous . 



7Cj?t##rffi C32H40 

C1N 7 0 2 -1.25H 2 0£ 
LT 



elemental analysis values 

C<sub>32</sub>H<sub>40</sub>ClN<sub>7</sub>O<sub>2</sub>*1.25H<sub>2</sub>O 
doing 



Calcd:C,62.73 ;H,6.99;N, 1 6.00. 

Found:C,62.69;H,7.00;N,15.78. 

1 H-NMR(300MHz,CDCl 3 ) <5 1.82-1. 99(5H,m), 
2.07-2.13(lH,m), 2.45(3H,s), 2.56-2.61(10H, 
m), 3.10(2H,s), 3.33-3.37(lH,m), 3.44-3.55(5 
H,m), 3.61-3.70(lH,m), 3.86-3.95(2H,m), 4.50 
(lH,brs), 6.33-6.38(2H,m), 6.45(1 H,dd,J=8. 1,1. 
2Hz), 6.91(lH,ddd,J=8.1,2.1,0.8Hz), 7.01(lH,t,J 
=2.1Hz), 7.06(lH,ddd,J=8.0,1.7,l.lHz), 7.16(1 
H,t,J=8.1Hz), 7.24(1 H,t,J=7.8Hz), 8.02(1 H,s). 

IR(KBr)1632,1593,1557,1514,1472,1431, 1333,1 
225,1150cm" 1 . 

[0197] 

mmm m 
(it-sty i72©»a) 



Calcd:C, 62.73;H 5 6.99;N, 16.00. 
Found:C, 62.69;H, 7.00;N, 15.78. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.82 - 1.99 (5 H, m ), 2.07 - 2.13 (1 H, m ), 2.45 (3 H, s ), 
2.56 - 2.61 (10 H, m ),3.10 (2 H, s ), 3.33 - 3.37 (1 H, m ), 
3.44 - 3.55 (5 H, m ), 3.61 - 3.70 (1 H, m ), 3.86 - 3.95(2 H, 
m ), 4.50 (1 H, brs ), 6.33 - 6.38 (2 H, m ), 6.45 (1 H, dd, 
J-8.1, 1.2Hz), 6.91 (1 H, ddd, J=8.1, 2.1, 0.8Hz), 7.01 (1 H, 
t, J=2.1Hz), 7.06(1 H, ddd, J-8.0, 1.7, 1.1 Hz ), 7.16(1 H, t, 
J=8.1Hz ), 7.24 (1 H, t, J=7.8Hz ) 3 8.02 (1 H, s ). 

IR (KBr) 1632, 1593, 1557, 1514, 1472, 1431, 1333, 1225 
and 1 150 cm <sup>-l</sup>. 

[0197] 

Working Example 1 72 
(Production of compound 172 ) 
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N-t3-(3-^nP7xy+i/)7xn;U].2->^;U-8-[2 
-(l-t 0 ^^v-;u)x^;u]-5,6,7,8-xh^tKnt° 
UK[2,3-d]t°'J5v>-5-7^> 4 i£B£m(304mg), 

TS>(0.48ml)£x£/-;K5.0ml)IC;g^£i± % 9 
0 deg C^n^fSmWLtzo 

J5JS;I£!$)£> MET> ;lfliU K^x^u(io 
;I^^I^7K(30ml)St;tSffi$^7K(20ml)-e^ 

^U=l:l^l:2-^x^U)-effliiL.N-[3- 
(3-^PP7i7+vpi-;i/]-2^f;i/-8-[2-[4 

-d]t 0l J5v>-5-75>(ft£%] 172)(237mg)£ 

5c^^«fffi C33H42CI 
N 7 0 2 -2H 2 0<hLT 



N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine 4acetate (304 mg ), 1-acryloyl 
pyrrolidine (1 15 mg ) and mixing triethylamine (0.48 ml ) to 
ethanol (5.0 ml ), 13 hours itagitated with 90 deg C. 

reaction mixture was concentrated, under vacuum , 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=1:1*1 :2*ethylacetate ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [2 - [4 - [3 -oxo -3- (1 -pyrrolidinyl ) propyl ] - 1 
-piperazinyl ] ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it 
acquired the[2 and 3 -d ] pyrimidine -5-amine (compound 1 72 ) 
(237 mg ) as amorphous . 



elemental analysis values 

C<sub>33</sub>H<sub>42</sub>ClN<sub>7</sub>0<sub>2</sub>*2H<sub>2</sub>0 
doing 



Calcd:C,6 1 .9 1 ;H,7.24;N, 15.31. 

Found:C,6 1 .73 ;H,7.26;N, 15.13. 

l H-NMR(300MHz,CDCl 3 ) (5 1 .81 -2. 1 1 (6H,m), 
2.45(3H,s), 2.43-2.60(1 2H,m), 2.75(2H,t,J=7.7 
Hz), 3.39-3.55(6H,m), 3.66-3.70(lH,m), 3.84- 
3.88(2H,m), 4.49(lH,brs), 6.34-6.38(2H,m), 6. 
44(lH,d,J=7.5Hz), 6.92(lH,d,J=8.4Hz), 7.01-7. 
07(2H,m), 7.16(lH,t,J=8.1Hz), 7.24(lH,t,J=8.1 
Hz), 8.02(1 H,s). 

IR(KBr)1593,1557,1514,1489,1472,1429,1341,l 
223,1150,731cm" 1 . 

[0198] 

mtfcm 173 
(ft** 173 OStft) 

N-[3-(3-^PP7i/*i/pi-^]-2-^yi/-8-[2 
-(l-t°^^vx;U)X^^].5,6 5 7,8-irh^tKPt 0 
, JK[2,3-d]tf l J5i?>-5-75>4*M*(296mg)S 
THF(10ml)lcHa|*-& % fttt*iJ^A(464mg)S 

4-^ppK>^^PUK(63/ii)*lniLfco 



Calcd:C, 61.91 ;H, 7.24;N, 15.31 . 
Found:C, 61.73;H, 7.26;N, 15.13. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .81 - 2. 1 1 (6 H, m ), 2.45 (3 H, s ), 2.43 - 2.60 (12 H, m ), 
2.75 (2 H, t, J=7.7Hz ), 3.39 -3.55 (6 H, m ), 3.66 - 3.70 (1 H, 
m ), 3.84 - 3.88 (2 H, m ), 4.49 (1 H, brs ), 6.34 - 6.38 (2 H, 
m ), 6.44(1 H, d, J=7.5Hz ), 6.92 (1 H, d, J=8.4Hz ), 7.01 - 
7.07 (2 H, m ), 7.16 (1 H, t, J=8.1Hz ), 7.24 (1 H, t, J=8.1Hz ), 
8.02 (1 H, s ). 

IR (KBr) 

159,315,571,514,148,914,721,429,134,112,231,150,731 cm 
<sup>-l</sup>. 

[0198] 

Working Example 173 
(Production of compound 1 73 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
suspension doing[2 and 3 -d ] pyrimidine -5-amine 4acetate 
(296 mg ) in THF (10 ml ), it added potassium carbonate (464 
mg ). 

mixture 5 min was agitated with room temperature . 
4 -chlorobenzoyl chloride (63;mu 1 ) was added. 
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E£«i£»T? 1.5 msmwuzo 

X^y-;U(0.50ml)SJPK.. 10 »|lffl#Lfeo 
££tt£*(30ml)atfte?n£tt*(20ml)7?Jfc 

*Lfc. 

KKx^;i/:>^/->l/=10:l)r*«SL.8-[2-[4- 
(4-^PP-<> % y-f;U)-l-tf^i/— ^]Xfjl/]-N- 
[3-(3-^PP7x-/*i/)7x-;U]-2->^;U-5,6,7,8 

£^ 173)(247mg)£7^U77X£LTf|fco 



mixture 1.5 hours was agitated with room temperature . 

Including ethanol (0.50 ml ), 10 min it agitated. 

reaction mixture was concentrated, under vacuum , 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=l:2*ethylacetate :methanol =10:1 ), 8 - [2 - [4 - (4 
-chlorobenzoyl ) - 1 -piperazinyl ] ethyl ] -N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 173 ) (247 mg ) as the amorphous . 



elemental analysis values 

C<sub>33</sub>H<sub>34</sub^^ 

doing 
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Calcd:C,62.68;H,5.86;N,12.53. 

Found:C,62.47;H,5.90;N,12.39. 

l H-NMR(300MHz,CDCl 3 ) 6 1.93-1. 97(1 H,m), 
2.07-2.12(lH,m), 2.45(3H,s), 2.51-2.65(6H,m), 
3.36-3.40(3H,m), 3.49-3.55(2H,m), 3.75-3.86 
(4H,m), 4.51(lH,t-like), 6.33(1 H,t,J=2.3Hz), 6. 
38(lH,dd,J=7.8,2.1Hz), 6.44(lH,dd,J=7.8,2.1H 
z), 6.92(1 H,ddd,J=8.2,2.2,0.8Hz), 7.01(lH,t,J= 
2.1Hz) } 7.06(1 H,ddd,J=7.5,2.0,0.8Hz), 7.16(1H, 
t,J=8.1Hz), 7.25(lH,t,J=8.1Hz), 7.33-7.41(4H, 
m), 8.06(lH,s). 



Calcd:C, 62.68;H, 5.86;N, 12.53. 
Found:C, 62.47;H, 5.90;N, 12.39. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.93 - 1.97 (1 H, m ), 2.07 - 2.12 (1 H, m ), 2.45 (3 H, s ), 
2.51 - 2.65 (6 H, m ),3.36 - 3.40 (3 H, m ), 3.49 - 3.55 (2 H, 
m ), 3.75 - 3.86 (4 H, m ), 4.51 (1 H, t-like ), 6.33 (1 H, t, 
J=2.3Hz ), 6.38(1 H, dd, J=7.8, 2.1Hz ), 6.44 (1 H, dd, J=7.8, 
2.1Hz ), 6.92 (1 H, ddd, J=8.2, 2.2, 0.8Hz ), 7.01 (1 H, t, 
J=2.1Hz ), 7.06 (1 H, ddd, J=7.5, 2.0, 0.8Hz ), 7.16 (1 H, t, 
J=8.1Hz ), 7.25 (1 H, t, J=8.1Hz ) s 7.33 - 7.41(4 H, m ), 8.06 
(1 H,s). 
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IR(KBr) 1 595, 1 5 57, 1 5 1 4, 1 489, 1 472, 1 43 3 J 223, 1 
150cm' 1 . 

[0199] 

174 

(fc£«fll74 0>«iS) 

N-[3-(3-^PP7xy^S/px=.;U].2-^;U-8-[2 
.-(l-t^^v-./^x^^j-s^J^-T-K^tKPt 0 
, jK[2,3-d]t° l J = v>-5-7S>4^^(295mg)^ 
THF(10ml)(C!S;S^i±,m^ l J^A(462mg)^ 

4-7;u^-p^x-;u>rvv7'J— h(56ju i)£init 

X$/-JU(0.50ml)£jjnx., 20 ttfHflMfLfco 

mi)^in^fco 

a*»t*(30mi)fti;iaft***(20mi)'eafe 

BttX^;i,:>$y— ;U=10:l)TfllSlL,4-[2.[5. 
[3-(3-<7 P P :7x/^ v)7 ~ 'J y]-2-^U-6,7- V 

tKPt 0, JK[2,3-d]t 0| J^v>-8(5H)--r;u]x^;u] 

-N-(4-^JU^-P^x— ;u)-i-bf^^5/>*^7f?+ 
*SK(ft*» 174)(258mg)£7^U?7X£l/C 



IR(KBr) 1595, 1557, 1514, 1489, 1472, 1433, 1223 and 
1 150 cm <sup>-l</sup>. 

[0199] 

Working Example 1 14 
(Production of compound 1 74 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
suspension doing[2 and 3 -d ] pyrimidine -5-amine 4acetate 
(295 mg ) in THF (10 ml ), it added potassium carbonate (462 
nig). 

mixture 5 min was agitated with room temperature . 
4 -fluorophenyl isocyanate (56;mu 1 ) was added. 

mixture 1 hour was agitated with room temperature . 

Including ethanol (0.50 ml ), 20 min it agitated. 

reaction mixture was concentrated under vacuum , 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=l:2*ethylacetate :methanol =10:1 ), 4 - [2 - [5 - [3 - (3 
-chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 
and 3 -d ] pyrimidine -8 (5 H ) -yl ] ethyl ] -N- (4 
-fluorophenyl ) - 1 -piperazine carboxamide it acquired 
(compound 174 ) (258 mg ) as amorphous . 



* C33H35 
C1FN 7 0 2 - 
H 2 O-0.25 
EtOAc t 
LX 

Calcd:C,62.24;H,5.99;N, 14.94. 

Found:C,62.21;H,5.92;N,14.92. 

1 H-NMR(300MHz,CDCl 3 ) 6 1.93-2.13(2H,m), 
2.46(3H,s), 2.59-2.65(6H,m), 3.36-3. 56(6H,m), 
3.73-3.88(3H,m), 4.51(lH,brs), 6.28(lH,brs), 
6.34(lH,t,J=2.4Hz), 6.38(lH,dd,J=7.8,2.1Hz), 
6.45(lH,dd,>8.1,2.1Hz), 6.91-7.07(5H,m), 7.16 
(lH,t,J=8.0Hz), 7.24(lH,t,J=8.1Hz), 7.26-7.32(2 
H,m), 8.05(lH,s). 

IR(KBr) 1 645, 1 595, 1553,1510,1 489, 1 472, 1 427, 1 



elemental analysis values 

C<sub>33</sub>H<sub>35</sub>ClFN<sub>7</sub>O<sub>2</sub>*H<sub>2</sub>O*0.25EtOAc 
doing 



CalcdiC, 62.24;H, 5.99;N, 14.94. 
Found:C, 62.21;H 5 5.92;N, 14.92. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.93-2.13 (2 H, m ), 2.46 (3 H, s ), 2.59 - 2.65 (6 H, m ), 
3.36 - 3,56 (6 H, m ),3.73 - 3.88 (3 H, m ), 4.51 (1 H, brs ), 
6.28 (1 H, brs ), 6.34 (1 H, t, J=2.4Hz ), 6.38 (1 H, dd, J=7.8, 
2.1Hz ), 6.45 (1 H, dd, J=8.1, 2.1Hz ), 6.91 -7.07 (5 H, m ), 
7.16 (1 H, t, J=8.0Hz ), 7.24 (1 H, t, J=8.1Hz ), 7.26 - 7.32 (2 
H,m), 8.05(1 H,s). 

IR (KBr) 1645, 1595, 1553, 1510, 1489, 1472, 1427, 1304, 



Page 226 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



2003-11-11 



304,1250,1221,1150cm" 1 . 
[0200] 
HIS^J 175 
(ft** 175 ©OS) 

-6,7-vtKPt 0 UK[2,3-d]t O| JSv>-8(5H)--r;U] 

^nt°;u]-i-t°^7v>*;u7t?>^ \-?=f-)\,(\2i 

g. 2.14mmol)Sft»X^U(22ml)lc5SHf 4 
aS*»-B»i^;U(l lml)£jjQ*_fco 

»***M-e22 fcimatttLfc. 

ffaJLfcf£ H B H ^;llBxU^JiL.N-[3-(3^PP 
^xy+vpx-yU]-2-^^;U-8-[3-(l-t°^^v^ 
;U)^Pt°^]-5,6,7,8-^h^tKPt Ol JK[2,3-.d]t 0 
■J5i?>-5-75> 4 £&ffi(<b** 175)(1.33g)£ 

[0201] 

HJfefll 176 

(ft**176fl!>«a) 

N-[3-(3^PP7i/+y)7i-;i/]-2->f;i/-8-[3 
-(l-t°^^V-yi/)^Pt 0 ^]-5,6,7,8-^h^tKP 
tf l JK[2,3-d]tf , J5S/>-5-T5>4ttM*(301mg) 
£ THF(10mI)lcS?B*-B\ »»*U^A(462mg) 

1 P □ 74z^ JU)bf P U v>(72mg)& tf3 ^ lb 
^-h , J^A(33mg)^*Px.fco 

s*** 90 deg c -e 12 mrsmnuzo 

JRf£S**£. MET. SffiU PKx^;u(io 
0ml)£An*.fc o 

S^*S*(30ml)atffifnfi«*(20ml)-eft 

****ET. S*U 

f;b=3:HSixf^)tS8L, N-[3-(3-£ 
PP7xy+i/)7x-;U]-2-y^;U-8-[3-[4-[2- 
^^rV-2-(l-t 0 P'Jv-^)x^jU]-l-t 0 ^v 
x;U]^pe;U]-5 f 6 f 7,8--Th^tKntfiJK[2 f 3- 
d]t°'J^v>-5-TS>0b^^ 176)(150mg)£7 



1250, 1221and 1150 cm<sup>-K/sup>. 
[0200] 

Working Example 175 
(Production of compound 175 ) 

4 - [3 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
propyl ] - 1 -piperazine carboxylic acid t-butyl melting (1.27 
g, 2.14mmol ) in ethylacetate (22 ml ), it added 4 normal 
hydrochloric acid -ethylacetate (1 1 ml ). 

mixture 22 hours was agitated with room temperature . 

It filtered crystal which it precipitated, dried, N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2-methyl -8- [3 - (1 -piperazinyl ) 
propyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it acquired [2 and 3 
-d ] pyrimidine -5-amine 4acetate (compound 175 ) (1.33 g ) 
as the colorless solid . 

[0201] 

Working Example 176 
(Production of compound 1 76 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [3 - (1 
-piperazinyl ) propyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
suspension doing[2 and 3 -d ] pyrimidine -5-amine 4acetate 
(301 mg ) in THF (10 ml ), it added potassium carbonate (462 
mg). 

1 - (chloroacetyl ) pyrrolidine (72 mg ) and sodium iodide (33 
mg ) was added. 

mixture 12 hours was agitated with 90 deg C. 

reaction mixture was concentrated, under vacuum , 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=3:1 *ethylacetate ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [3 - [4 - [2 -oxo -2- (1 -pyrrolidinyl ) ethyl ] - 1 
-piperazinyl ] propyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it 
acquired the[2 and 3 -d ] pyrimidine -5-amine (compound 176 ) 
(150 mg ) as amorphous . 



5c*»«fflt C 33 H 42 C1N 
7 0 2 -H 2 0<!:LT 



elemental analysis values 

C<sub>33</sub>H<sub>42</sub>ClN<sub>7</sub>0<sub>2</sub>*H<sub>2</sub>0 
doing 



Calcd:C,63.70;H,7.13;N,15.76. 



Calcd:C, 63.70;H, 7.13;N, 15.76. 
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Found:C,63.87;H,7.18;N,15.54. 

'H-NMR^OOMH^CDCb) 6 1.76-1 .99(7H,m), 
2.06-2. 13(lH,m), 2.40(4H,t,J=7.2Hz), 2.45(3H, 
s), 2.52-2.59(6H,m), 3.12(2H,s), 3.45(lH,dt,J= 
12.9,4.5Hz), 3.48(4H,t,J=6.6Hz), 3.43-3.53(lH, 
m), 3.66(2H,dd,J=8.1,6.3Hz), 3.83(lH,d,J=3.9H 
z), 4.48(lH,br), 6.34(lH,t,J=2.1Hz), 6.37(lH,d 
d,J=8.1,2.7Hz), 6.45(lH,dd,J=8.1,2.1Hz), 6.91 
(lH,ddd,J=8.3,2.5,0.8Hz), 7.01(lH,t,J=2.1Hz), 
7.06(1 H,ddd,J=8.0, 1.9,0.8Hz), 7.16(lH,t,J=8.0H 
z), 7.24(1 H,t,J=8.1 Hz), 8.02(1 H,s). 



Found:C, 63.87;H, 7.1 8;N, 15.54. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.76- 1.99 (7 H,m), 2.06 -2.13 (1 H,m),2.40 (4 H, t, 
J=7.2Hz ), 2.45 (3 H, s ), 2.52 -2.59 (6 H, m ), 3.12 (2 H, s ), 
3.45 (1 H, dt, J-12.9, 4.5Hz ), 3.48 (4 H, t, J=6.6Hz ), 3.43 - 
3.53 (1 H, m ), 3.66 (2 H, dd, J=8.1, 6.3Hz ), 3.83 (1 H, d, 
J=3.9Hz ),4.48 (1 H, br ), 6.34 (1 H, t, J=2.1Hz ) s 6.37 (1 H, 
dd, J=8.1, 2.7Hz ), 6.45 (1 H, dd, J=8.1, 2.1Hz ), 6.91 (1 H, 
ddd, J=8.3, 2.5, 0.8Hz ), 7.01 (1 H, t, J=2.1Hz ), 7.06 (1 H, 
ddd, J=8.0, 1.9, 0.8Hz ), 7.16(1 H, t, J=8.0Hz ), 7.24 (1 H, t, 
J=8.1Hz), 8.02(1 H,s). 



IR(KBr)1634,1593,1557,l 
516,1489,1472,1429,1333, 
1308,1269,1225,1150,731 



cm" 1 . 



IR 

(KBr )1 63,41 5,93 1 ,557,1 5 1 ,6 14,89 1 ,472, 1 42,91 3,33 1 ,308, 1 26,91 2,25 1 , 150,731,1593, 
1557, 1516, 1489, 1472, 1429, 1333, 1308, 1269, 1225, 1150 and731 cm 
<sup>-K/sup>. 



[0202] 

{M^m 177 ©Sit) 

N-[3-(3-^PP^xy+vpx~;U]-2->^;U-8-[3 
-(l-tf^7V— ^U)^Ptf;U]-5,6,7,8-T-h5tKP 
tfUKp^-dlUUSS/^-S-TS^ 4 J£|£i&(305m 
g), l-7^UP^;UtfPyS5>(113mg)Jti;hUx 
^U75>(0.47ml)£x$/— ;U(5.0ml)ICjg££ 

90 deg c v 12 mmmnuzo 

0ml)£AQ;ifco 

S^»*7K(30ml)ai;fifPfttt7K(20ml)-e8fe 
ftLtz 0 

A^PVh^7-T-(*attt:^*-9->:Bilx 
^;U=l:l-l:2-»»X^;U)-efMlL, N-[3- 
(3-^PP7xy+S/px-;U]-2->^;U-8-[3-[4 
-[3-^+V-3-(l-t 0 P'Jvx;U)^Pt 0 ;U]-l-t°^ 
^v-;U]^Pt°>!U]-5,6,7,8-^h7tKPt 0l JK 
[2,3-d] t? 'J S^>-5-T5>«b^^ 1 77)(247m 



[0202] 

Working Example 1 77 
(Production of compound 177 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [3 - (1 
-piperazinyl ) propyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine 4acetate (305 mg ), 1-acryloyl 
pyrrolidine (1 13 mg ) and mixing triethylamine (0.47 ml ) to 
ethanol (5.0 ml ), 12 hours itagitated with 90 deg C. 

reaction mixture was concentrated, under vacuum , 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane rethylacetate 
=1:1*1 :2*ethylacetate ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [3 - [4 - [3 -oxo -3- (1 -pyrrolidinyl ) propyl ] - 1 
-piperazinyl ] propyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it 
acquired the[2 and 3 -d ] pyrimidine -5-amine (compound 1 77 ) 
(247 mg ) as amorphous . 



5c*#«fifc C 34 H 44 C1N 
7 0 2 -H 2 0<bLT 



elemental analysis values 

C<sub>34</sub>H<sub>44</sub>ClN<sub>7</sub>0<sub>2</sub>*H<sub>2</sub>0 
doing 



Calcd:C,64.19;H,7.29;N,15.41. 

Found:C,64.36;H,7.27;N,15.42. 

I H-NMR(300MHz,CDCl 3 ) 5 1 .79-2.00(7H,m), 
2.05-2.1 9(1 H,m), 2.39(4H,t,J=7.1Hz), 2.45(3H, 
s), 2.48-2.58(8H,m), 2.76(2H,t,J=7.8Hz), 3.33- 
3.51(6H,m), 3.66(2H,t,J=7.2Hz), 3.78(lH,d,J=5. 



Calcd:C, 64.19;H !t 7.29;N, 15.41. 
Found:C, 64.36;H, 7.27;N, 15.42. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.79 - 2.00 (7 H, m ), 2.05 - 2.19 (1 H, m ), 2.39 (4 H, t, 
J=7.1Hz ), 2.45 (3 H, s ), 2.48 -2.58 (8 H, m ), 2.76 (2 H, t, 
J=7.8Hz ), 3.33 - 3.51 (6 H, m ), 3.66 (2 H, t, J=7.2Hz ), 3.78 
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7Hz), 4.49(lH,br), 6.33(1 H,t,J=2.4Hz), 6.37(1 
H,dd,J=8.0,2.3Hz), 6.44(1 H,d,J=7.5Hz), 6.91(1 
H,ddd,J=8.1,2.4,0.9Hz), 7.01(lH,t,J=2.3Hz), 7,0 
6( 1 H,ddd, J=8.0,2.0, 1 . 1 Hz), 7. 1 6(1 H,t,J=8. 1 Hz), 
7.24(lH,t,J=8.1Hz), 8.02(lH,s). 

IR(KBr)1593,1557,1516,1489,1472,1431, 1223,1 
150cm' 1 . 

[0203] 

mi&m 178 

«b*«s 178 <DM&.)&mmm isotfb** iso 

N.[4-(4-<7PP^xy^rv)^x-;U]-2-y^;U-5,6, 
7,8-xh : 5tKPt 0| JK[2,3-d]t 0, JSv>-5-7^> 
(1.1 lg. 3.03mmol)(D THF(30ml)Jg;^IC^^*iJ 
^A(1.67g)&I/7-t5 1 ;U^PSK(0.55ml)**nx. 

tZo 

E£tt£Sffl-e 12 B*iH«#Lfc 0 

x^y— ;u(5.0mi)SftiK.. S^tt*Mia"C 10 # 

S^»*7K(100mI)Ai;fi|Pfttt7K(75ml)Tfa 

RKx^U— ftKx^I/:x4ry— ;u=20:l — 10: 
1— K&x^kX^/— ;U:MJX*;U75>=10 
0:10:K tt*tt:^*-y->:Bllx^;U=l:l-R 

8f&X^U:X$/— ;u=20:l — 10:1 — 
X^;i/:X^y— ;kh'Jx^UTS>=100:10:l)-e 
5ff©L.N-(8-74z^yU-2-^^-5,6,7,8-^h^t 
KPt 0, JK[2,3-d]t 0| JSv>-5--r;U)-N-[4-(4-^P 
P^xy+vpxx;u]7-bh75K(^^#l 180)(4 
37mg)£7^U77*-e»fco 

Sfc,N-[4-(4-^7PP7iy+y)7i-il/]-N-(2^ 
^;U-5,6,7,8-^h^tKPt 0| JK[2,3-d]t°USv>-5 
--OU)7"feh75K«b£ttl 178)(712mg)l*. £b 
l::RItx^u-x-x;UT??Sttii£m\ SR& 

N.[4-(4-^PP7xy+i/pi-;i/]-N-(2-yf^- 
5,6,7,8-^h^tKPt°'JK[2,3-d]t 0| J^v>-5^ 

;u)7-bh7£K 

mpl41-143 deg C. 



2003-11-11 

(1 H, d, J=5.7Hz ), 4.49 (1 H, br ), 6.33 (1 H, t, 
J=2.4Hz ),6.37 (1 H, dd, J=8.0, 2.3Hz ), 6.44 (1 H, d, 
J=7.5Hz ), 6.91 (1 H, ddd, J=8.1, 2.4, 0.9Hz ), 7.01 (1 H, t, 
J=2.3Hz ), 7.06 (1 H, ddd, J=8.0, 2.0, 1.1 Hz ), 7.16 (1 H, t, 
J=8.1Hz), 7.24 (1 H, t, J=8.1Hz ), 8.02(1 H, s ). 

IR(KBr) 1593, 1557, 1516, 1489, 1472, 1431, 1223 and 
1 150 cm <sup>-K/sup>. 

[0203] 

Working Example 178 

(Production of compound 178 ) &Working Example 180 
(Production of compound 1 80 ) 

N- [4 - (4 -chlorophenoxy ) phenyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido potassium carbonate (1.67 g ) and acetyl 
bromide (0.55 ml ) was added to the THF (30 ml ) solution of 
[2 and 3 -d ] pyrimidine -5-amine (1.1 1 g, 3.03 mmol ). 

mixture 1 2 hours was agitated with room temperature . 

Including ethanol (5.0 ml ), mixture 10 min was agitated with 
the room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (300 ml ) was added. 

mixture water (100 ml ) and was washed with saturated saline 
(75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue was refined with 
the[shirikagerukaramukuromatogurafii ] (hexane :ethylacetate 
=1:2* ethylacetate *ethylacetate :ethanol 
=20:l*10:l*ethylacetate .ethanol :triethylamine =100:10:1, 
basic :hexane rethylacetate =l:l*ethylacetate , 
hexane : ethylacetate =1:3 *ethylacetate *ethylacetate :ethanol 
=20:l*10:l*ethylacetate :ethanol :triethylamine =100:10:1 ), 
N- (8 -acetyl -2- methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) -N- [4 - (4 -chlorophenoxy ) phenyl ] 
acetamide (compound 180 ) (437 mg ) was acquired with the 
amorphous . 

In addition, N- [4 - (4 -chlorophenoxy ) phenyl ] -N- (2 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ) acetamide (compound 178 ) (712 mg ) furthermore did 
recrystallization with ethylacetate -ether , acquired as 
colorless crystal . 

N- [4 - (4 -chlorophenoxy ) phenyl ] -N- (2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) acetamide 

mpl41-143degC. 
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7C*^«fttC22H 2l C 

lN 4 O 2 -0.5H 2 O<bLT 



Calcd:C,63.23 ;H,5.3 1 ;N, 13.41 . 

Found:C,63.23;H,5.32;N,13.51. 

1 H-NMR(300MHz,CDCl 3 ) 8 1 .77-2.04(2H,m), 
1.91(3H,s), 2.45(3H,s), 3.1 5-3.24(1 H,m), 3.39- 
3.47(lH,m), 5.19(lH,brs), 6.02(1 H,dd,J=8.9,5.3 
Hz), 6.90-6.98(6H,m), 7.30-7.35(2H,m), 8.13(1 
H,s). 



elemental analysis values 

C<sub>22</sub>H<sub>2K/sub>ClN<sub>4</sub>O<sub>2</sub>*0.5H<sub>2</sub>O 
doing 

Calcd:C,63.23;H,5.31 ;N, 13.41. 
Found:C, 63.23;H, 5.32;N, 13.51. 



<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.77 - 2.04 (2 H, m ), 1.91 (3 H, s ), 2.45 (3 H, s ), 3.15 - 3.24 
(1 H,m), 3.39 -3.47(1 H, m ), 5.19(1 H, brs ), 6.02(1 H, dd, 
J=8.9, 5.3Hz ), 6.90 - 6.98 (6 H, m ), 7.30 - 7.35 (2 H, m ), 
8.13(1 H,s). 



IR(KBr)1657,1601, 1570,1505,1485,1 
433,1389,1321,1306,1242,1229,735c 



m 



IR 

(KBr) 16,57 1,601, 157,015,051,485,143,313,891,321, 130,612,421,229,735 
cm <sup>-l</sup>. 

N- (8 -acetyl -2- methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) -N- [4 - (4 -chlorophenoxy ) phenyl ] 
acetamide 



N-(8-7-bf L ;U-2-> : ? L ;U-5,6,7 J 8--Th7tKnt'J 
K[2,3-d]tf'J5v>-5--f;U)-N-[4-(4-^PP^x/ 

TC^^^fflt C24H23C elemental analysis values 

IN4O3 ■ 0.2H 2 O tLX C<sub>24</sub>H<sub>23</sub>ClN<sub>4</sub>O<sub>3</sub>*0.2H<sub>2</sub>O 
doing 



Calcd:C,63.42;H,5.19;N,12.33. 

Found:C,63 . 1 6;H,5 . 1 9;N, 1 2 .4 1 . 

1 H-NMR(300MHz,CDCl 3 ) 8 1. 80-1. 92(1 H,m), 
1.92(3H,s), 2.05-2.15(lH,m), 2.56(3H,s), 2.62 
(3H,s), 3.54(lH,ddd,J=13.5,9.9,3.6Hz), 3.98(1 
H,ddd,J=13.7,6.3,4,lHz), 6.04(lH,dd,J=8.4,6.6H 
z), 6.91(4H,br), 6.93-7.01(2H,m), 7.31-7.36(2 
H,m), 8.55(lH,s). 

IR(KBr)1661, 1590,1545,1505,1485,1435,1370,1 
314,1265,1238cm" 1 . 

[0204] 

mmm 179 

(It^J 179 (Digit) 

4 .[4.[5.[[3.(3.>7PP7iy+y)7i-;i/]^y]-2 
->^;U-6,7-vtKPt 0| jK[2,3-d]t O| J^V>-8(5H) 

--f;u]^;u]-i-if^^S?>*^7|?>» t-zf^Ji, 

(3.30g. 5.45mmol)£>$/— ;U(55ml)lC58«* 

v7/h'JtKP^^^h'J^A(0.69g)S^ 
»(1.65ml)£in*fco 

(100ml), *(75ml)atffflfOftffi7K(50ml)Tfafe 



Calcd:C, 63.42;H, 5.19;N, 12.33. 
Found:C, 63.1 6;H, 5.19;N, 12.41. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.80- 1.92(1 H,m), 1.92 (3 H, s ), 2.05-2.15(1 H, m ), 
2.56 (3 H, s ), 2.62(3 H, s ), 3.54 (1 H, ddd, J=13.5, 9.9, 
3.6Hz ), 3.98 (1 H, ddd, J=13.7, 6.3, 4.1Hz ), 6.04 (1 H, dd, 
J=8.4, 6.6Hz ), 6.91 (4 H, br ), 6.93 - 7.01 (2 H, m ), 7.31 - 
7.36(2 H,m), 8.55 (1 H, s ). 

IR (KBr ) 1661, 1590, 1545, 1505, 1485, 1435, 1370, 1314, 
1265 and 1238 cm <sup>-K/sup>. 

[0204] 

Working Example 1 79 
(Production of compound 179 ) 

4 - [4 - [5 - [[3 - (3 -chlorophenoxy ) phenyl ] imino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] butyl ] - 1 -piperazine carboxylic acid t-butyl (3.30 g, 
5.45mmol ) was melted in methanol (55 ml ). 

cyano tri hydro sodium borate (0.69 g ) and acetic acid (1 .65 
ml ) was added. 

mixture overnight stirring was done with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (300 ml ),1 normal sodium hydroxide aqueous 
solution production liquid (100 ml ), water (75 ml ) and it 
washed with saturated saline (50 ml ). 
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^;U=4:1— 2:1— 3:2)T*i^ilL. 4-[H5-[3-(3- 

^pp7xy**»7- l jy]-2->^;b-6 f 7-S/tK 

P t° 'J K[2,3 ~d] tf 'J 5 v>-8(5H)--f ) Vp* 
l-t°^i?>*;U7K>K t-^Utfknfe 179) 
(2.78g)£7^U77*£LT»fco 



organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic :hexane :ethylacetate 
=4 : 1 *2: 1 *3:2 ), 4 - [4 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 
2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ] butyl ] - 1 -piperazine carboxylic acid t-butyl it acquired 
(compound 179 ) (2.78 g ) as amorphous . 



5c*»«ffll C33H43 
ClN 6 O 3 -0.33H 2 O t 
LT 



elemental analysis values 

C<sub>33</sub>H<sub>43</sub>ClN<sub>6</sub>O<sub>3</sub>*0.33H<sub>2</sub>O 
doing 



Calcd:C,64.64;H,7. 1 8;N,13.71 . 

Found:C,64.45;H,7.27;N,13.43. 

1 H-NMR(300MHz,CDCl 3 ) <5 1 .46(9H,s), 1.48-1. 
56(2H,m), 1.64(2H,quintet,J=7.4Hz), 1.86-1.96 
(lH,m), 2.02-2.1 2(1 H,m), 2.36-2.42(6H,m), 2.4 
6(3H,s), 3.32(lH,dt,J=12.9,4.6Hz), 3.43(4H,t,J= 
5.0Hz), 3.47-3. 50(lH,m), 3.66(2H,t,J=4.1Hz), 
3.78(lH,d,J=6.6Hz), 4.49(lH,q,J=5.1Hz), 6.34 
(lH,t,J=2.3Hz), 6.37(1 H,dd,J-8.0,1.7Hz), 6.45 
(lH,dd,J=8.1,1.5Hz), 6.92(1 H,ddd,J=8.2,2.3, 1.0 
Hz), 7.01(lH,t,J=2.1Hz), 7.06(lH,ddd,J=8.0,2. 
0,0.8Hz), 7.16(lH,t,J=8.1Hz), 7.24(lH,t,J=8.1H 
z), 8.02(1 H,s). 

IR(KBr)1694,1593,1557,1514,1489,1472,1427,l 
366,1264,1248,1223,1 173,1 148cm" 1 . 

[0205] 

mmm m 

(it£ty 181 <*)£[£) 

N-[3-(3-^PP7i;+y)7i-Jl/]-2-^f^-8-[2 
-(l-lf^^i/— ;U)X^;U]-5,6 f 7,8-T" h^tKPtf 
UK[2,3-d]tf l J5i/>-5-75>4Jfi»tt(308mg)S 
THF(10ml)IC»»*tN 0£»*'J^A(483mg)£ 



5--fV**-9- % / l J;U*;U*-;i/^P , JK(67mg)* 

BSxfiK 1 00ml)£ ftp D 

»**l**(30ml)at;fi?P**7K(20ml)-Cifc 
*Lfc. 



Calcd:C, 64.64;H, 7.18;N, 13.71. 
Found:C, 64.45;H, 7.27;N, 13.43. 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .46 (9 H, s ), 1 .48 - 1 .56 (2 H, m ), 1 .64 (2 H, quintet, 
J=7.4Hz), 1.86- 1.96(1 H,m),2.02 -2.12(1 H,m), 2.36- 

2.42 (6 H, m ), 2.46 (3 H, s ), 3.32 (1 H, dt, J=12.9, 4.6Hz ), 

3.43 (4 H, t, J=5.0Hz ), 3.47 - 3.50 (1 H, m ),3.66 (2 H, t, 
J=4.1Hz ), 3.78 (1 H, d, J=6.6Hz ), 4.49 (1 H, q, J=5.1Hz ), 
6.34 (1 H, t, J=2.3Hz ), 6.37 (1 H, dd, J-8.0, 1.7Hz ), 6.45 (1 
H, dd, J=8.1, 1.5Hz ), 6.92 (1 H, ddd, J=8.2, 2.3, 1.0Hz ), 
7.01(1 H, t, J=2.1Hz ), 7.06 (1 H, ddd, J=8.0, 2.0, 0.8Hz ), 
7.16(1 H,t, J=8.1Hz), 7.24(1 H, t, J=8.1Hz ) 8.02 (1 H,s). 



IR(KBr) 1694, 1593, 1557, 1514, 1489, 1472, 1427, 1366, 
1264, 1248,1223, 1 173 and 1 148 cm <sup>-K/sup>. 

[0205] 

Working Example 181 
(Production of compound 181 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
suspension doing[2 and 3 -d ] pyrimidine -5-amine 4acetate 
(308 mg ) in THF (10 ml ), it added potassium carbonate (483 
mg). 

mixture 10 min was agitated with room temperature . 
5 -isooxazolyl carbonyl chloride (67 mg ) was added. 

mixture 1 hour was agitated with room temperature . 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic :hexane : ethylacetate 
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^U=2:l-ft»X^U)-e«HU N-[3-(3-* 
P P7i/+i/piz;i/]-8-[2-[4-(5^ Vt+ 

2-^;U-5,6,7,8-7 1 h : 7tKPt 0| JK[2,3-d]e , JS 
S»-5-75:/(<b^tt 181)(186mg)£T^I/7 



=2:1 *ethylacetate ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 8 - [2 
- [4 - (5 -isooxazolyl carbonyl ) - 1 -piperazinyl ] ethyl ] - 2 
-methyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 181 ) (186 mg ) as amorphous . 



7cSt##fffi C30H32 

ClN 7 O 3 -0.75H 2 O<t 
LT 



elemental analysis values 

C<sub>30</sub>H<sub>32<ysub>ClN<sub>7</sub>O<sub>3</sub>*0.75H<sub>2</sub>O 
doing 



Calcd:C,6L32;H,5.75;N,16.69. 

Found:C,61.33;H,5.67;N,16.35. 

, H-NMR(200MHz,CDCl 3 ) d L93-2.09(2H,m), 
2.46(3H,s), 2.60-2.67(6H,m), 3.34-3. 58(2H,m), 
3.72-3. 81(7H,m), 4.50(lH,br), 6.34-6.47(3H, 
m), 6.78(lH,d,J=1.8Hz), 6.92(1 H,ddd,J=8. 1,2.2, 
1.1Hz), 7.01(lH,t,J=2.0Hz), 7.06(1 H,ddd,J=7.8, 
2.1,L0Hz) 5 7.17(lH,t,J=8.0Hz), 7.25(lH,t,J=8.1 
Hz), 8.05(1 H,s), 8.32(lH,d,J=1.8Hz). 

IR(KBr)1642,1593,1557,1509,1472,1429,1256,l 
223,1150,733cm" 1 . 

[0206] 

mmm m 

N-[3-(3-^nP^x/+vpx-^]-2-^;U-8-[3 

-(i-t°^v^;u)^Pt°;u]-5,6,7,8-^h^tKP 

t 0, JK[2,3-d]t°USv>-5-T^>4i^^i£(289mg) 
£ THF(l0ml)lcWB*1*. j*i?2)'JOA(432mg) 

m&tyZm^X* 5 »IH«#Lfc. 
»Kx^;U(100ml)SaiAfco 

a*«i**(30mi)ai;ffifii*ts*(20mi)-eafe 

WH$*7Kttil^h'J ^ AT? ft*Lfco 

A^PVh^7-f-(*afctt:^*-y->:|ffl|x 
*JU=2:l^ftllx^U)T?*|SIU N-[3-(3-$ 
P P7iy+ypi«;i/]-8-[3-[4.(5^ Vt* 

^V r 'j;ix*;u/l-C-^)-i-t o ^^v-;u]^Pt 0 

;U]-2->T;U-5,6,7,8--rh^tKPt 0, JK[2,3-d] 
t 0| J^v>-5-T^>(ib^% 182)(176mg)^7 : E 



Calcd:C, 6l.32;H, 5.75;N, 16.69. 
Found:C, 61.33;H, 5.67;N, 16.35. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.93 - 2.09 (2 H, m ), 2.46 (3 H, s ), 2.60 - 2.67 (6 H, m ), 
3.34 - 3.58 (2 H, m ),3.72 - 3.81 (7 H, m ), 4.50 (1 H, br ), 
6.34 - 6.47 (3 H, m ), 6.78 (1 H, d, J-l .8Hz ), 6.92 (1 H, ddd, 
J=8.1,2.2, 1.1Hz), 7.01 (1 H, t, J=2.0Hz ),7.06 (1 H, ddd, 
J=7.8, 2.1, 1.0Hz), 7.17(1 H, t, J=8.0Hz ), 7.25 (1 H, t, 
J=8.1Hz), 8.05(1 H,s), 8.32(1 H, d, J=1.8Hz). 

IR (KBr ) 

1 64,2 1 5,93 1 ,557, 1 50,9 1 4,72 1 ,429, 1 25,6 1 2,23 1 , 1 50,733 cm 
<sup>-l</sup>. 

[0206] 

Working Example 1 82 
(Production of compound 182 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [3 - (1 
-piperazinyl ) propyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
suspension doing [2 and 3 -d ] pyrimidine -5-amine 4acetate 
(289 mg ) in THF (] 0 ml ), it added potassium carbonate (432 

mixture 5 min was agitated with room temperature . 
5 -isooxazolyl carbonyl chloride (60 mg ) was added. 



mixture 1 hour was agitated with room temperature . 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=2: 1 *ethylacetate ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 8 - [3 
- [4 - (5 -isooxazolyl carbonyl ) - 1 -piperazinyl ] propyl ] - 2 
-methyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 182 ) (176 mg ) as amorphous . 
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7C*»*fflt C 31 H 34 C1N 7 0 3 -H 2 0 

tlx 

Calcd:C,61.43;H,5.99;N,16.18. 



elemental analysis values C<sub>3 1 

</sub>H<sub>34</sub>ClN<sub>7</sub>0<sub>3</sub>*H<sub>2</sub>0 
doing 



Found:C,61.55;H,6.02;N,15.94. 

1 H-NMR(200MHz,CDCl 3 ) 8 1.79-1. 98(3H 5 m), 
2.05-2.15(lH,m), 2.45(2H,t,J=6.9Hz), 2.46(3H, 
s), 2.54-2.56(4H,m), 3.32-3.54(2H,m), 3.65-3.7 
8(7H,m), 4.49(lH,br), 6.33-6.40(2H,m), 6.42-6. 
47(1 H,m), 6.78(lH,d,J=2.0Hz), 6.92(1 H,ddd,J= 
8.2,2.5, 1.0Hz), 7.01(lH,t,J=2.0Hz), 7.06(lH,dd 
d,J=7.8,2.0,l.lHz), 7.16(lH,t,J=8.2Hz), 7.25(1 
H,t,J=8.1Hz), 8.04(1 H,s), 8.32(lH,d,J=1.8Hz). 

IR(KBr) 1 640, 1 593 , 1 5 5 7, 1 5 1 4, 1 472, 1 429, 1 267, 1 
221,1150cm 1 . 

[0207] 

N-[3-(3^Pn7i/+y)7i-il/]-2-^fJl/-8-[2 
-(l-t^^v-^^x^^j^^j^-T^tKat 0 
UK[2,3-d]t°U5v>-5-T5> 4 J£i§i£(296mg), 
5-y^;Ut°^v>-2-*;U7K>^(74mg). 
^A(464mg), WSC(129mg)SlK l-LKP+v-7- 
7if^>yhU7 v /— ;U(91mg)$- DMF(2.5ml)[C 

mmzi*. list 15 msmnuzo 
fcfom&tyzmmu hplc -e«» 

^A*»jS(15ml)at;i&fPft*67K(20ml)-e* 

»«**ET.«*L.N-[3-(3-^nP7xy^r 

V)^x-^]-2->^^-8-[2-[4-[(5-y^;U-2-t°^ 

v;-yu)*;L,7ff-;u]-i-t°^^v->/U]x^;u]-5, 
6,7,8.7 L h ; 5tKPt 0| JK[2,3-d]t 0, J5i;>.5-75> 
(^b^^j 183)(149mg)£7^7TX£LTftfc 0 

5c*»ffirfll C 32 H 3 5C1N 
8 0 2 -H 2 0<!:LT 



Calcd:C, 61.43;H, 5.99;N, 16.18. 
Found:C, 61.55;H, 6.02;N, 15.94. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.79 - 1.98 (3 H, m), 2.05 - 2.15 (1 H, m ), 2.45 (2 H, t, 
J=6.9Hz ), 2.46 (3 H, s ), 2.54 -2.56 (4 H, m ), 3.32 : 3.54 (2 
H, m ), 3.65 - 3.78 (7 H, m ), 4.49 (1 H, br ), 6.33 - 6.40 (2 H, 
m ), 6.42- 6.47 (1 H, m ), 6.78 (1 H, d, J=2.0Hz ), 6.92 (1 H, 
ddd, J=8.2, 2.5, 1.0Hz ), 7.01 (1 H, t, J=2.0Hz ), 7.06 (1 H, 
ddd, J-7.8, 2.0, 1.1Hz ), 7.16 (1 H, t, J=8.2Hz ), 7.25 (1 H, t, 
J=8.1Hz ), 8.04(1 H, s ), 8.32 (1 H, d, J=1.8Hz ). 

IR(KBr) 1640, 1593, 1557, 1514, 1472, 1429, 1267, 1221 
and 1 1 50 cm <sup>-l</sup>. 

[0207] 

Working Example 183 
(Production of compound 183 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine 4acetate (296 mg ), 5-methyl 
pyrazine -2- carboxylic acid (74 mg ), potassium carbonate 
(464 mg ), suspension doing WSC (129 mg ) and 1 -hydroxy 
-7-aza benzotriazole (91 mg ) in DMF (2.5 ml ), 15 hours it 
agitated with room temperature . 

reaction mixture was filtered, filtrate was refined with fraction 
collection HPLC . 

Including ethylacetate (50 ml ), saturated sodium bicarbonate 
* aqueous solution (15 ml ) and you washed with the 
saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - [4 - [ (5 -methyl 
-2- pyrazinyl ) carbonyl ] - 1 -piperazinyl ] ethyl ] - 5,6, 7 and 
8 -tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 183 ) (149 mg ) as amorphous . 

elemental analysis values 

C<sub>32</sub>H<sub>35</sub>ClN<sub>8</sub>0<sub>2</sub>*H<sub>2</sub>0 
doing 



Calcd:C,62.28;H,6.04;N, 18.16. 

Found:C,62.37;H,6.14;N,17.82. 

l H-NMR(300MHz,CDCl 3 )£ 1.90-1. 97(1 H,m), 
2.05-2.13(lH,m), 2.45(3H,s), 2.56(2H,t,J=5.1H 



Calcd:C, 62.28;H, 6.04;N, 18.16. 
Found:C, 62.37;H, 6.14;N, 17.82. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.90 - 1.97 (1 H, m ), 2.05 - 2.13 (1 H, m ), 2.45 (3 H, s ), 
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z), 2.61-2.67(4H,m), 2.62(3H,s), 3.38(lH,dt,J= 
12.3,4.8Hz), 3.53(lH,ddd,J=12.6,10.4,3.2Hz), 3. 
61(2H,t,J=4.8Hz), 3.70-3.89(5H,m), 4.50(lH,q-l 
ike), 6.33(lH,t,J=2.2Hz), 6.38(lH,ddd,J=8.1,2. 
1,0.9Hz), 6.44(lH,dd,J=8.4,2.1Hz), 6.91(lH,dd 
d,J=8.2,2.3,1.0Hz), 7.01(lH,t,J=2.1Hz), 7.06(1 
H,ddd,J=8.0,2.0,0.9Hz), 7.16(lH,t,J=8.1Hz), 7.2 
4(lH,t,J=8.1Hz), 8.04(lH,s), 8.41(lH,d,J=1.2H 
z), 8.83(lH,d,J=1.2Hz). 

IR(KBr)1593,1557,1512,1491,1472,1433,12 
98,1269,1223,1 150,999,733cm" 1 . 

[0208] 

1»I 184 
«b^*184<D»3ft) 

N-[3-(3^PP^xy+S/pxn;U]-2-^;U-8-[3 
<l-t 0 ^vv-;U)^Pt°;U]-5,6,7,8-xh^tKP 
t 0, JK[2,3-d]t 0| J5v>-5-7^> 4 J£|gi£(227m 
g), 5-^;ue5S?>-2-*^7K>»(56mg), 
*'JOA(348mg). WSC(97mg)&tf l-tKP*v 
-7-7*f'<^' s Sh t )7 % J— ;K69mg)^DMF(2.0ml) 

ss-e is msmnuzo 

gtMx^;u(ioomi)^inx.fco 

S^tt**(20ml)atf«SSldS*(15ml)-eifc 

^;U=2:l-ft»X^^)Tf»»L. N-[3-(3-* 
PP7xy*i/pi-JI/]-2-^A-8-P-[4-[(5- 
>^;u-2-e^v-;u)^i;U7K-;u]-i-e^^v 
-;u]^Pt 0 ;H-5,6,7,8-T-h^tKPt°UKt2,3- 
d]e'J5^>-5-75>«b^^ 184)(181mg)£7 



2.56 (2 H, t, J=5.1Hz \ 2.61 -2.67 (4 H, m ), 2.62 (3 H, s ), 
3.38 (1 H, dt, J-12.3, 4.8Hz ), 3.53 (1 H, ddd, J-12.6, 10.4, 
3.2Hz ), 3.61 (2 H, t, X8Hz ), 3.70 - 3.89 (5 H, m ), 4.50 (1 
H, q-like ),6.33 (1 H, t,J=2.2Hz), 6.38(1 H, ddd, J=8.1, 2.1, 
0.9Hz ), 6.44 (1 H, dd : J=8.4, 2.1Hz ), 6.91 (1 H, ddd, J=8.2, 
2.3, 1.0Hz), 7.01 (1 H,t, J=2.1Hz), 7.06(1 H, ddd, J=8.0, 
2.0, 0.9Hz ), 7.16 (1 H, t, J=8.1Hz ), 7.24(1 H, t, J=8.1Hz ), 
8.04 (1 H, s ), 8.41 (1 H, d, J=l .2Hz ), 8.83 (1 H, d, 
J=1.2Hz). 

IR (KBr) 

1,593,155,715,121,491,147,214,331,298,126,912,231,150,999,733 
cm <sup>-K/sup>. 

[0208] 

Working Example 1 84 
(Production of compound 184 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [3 - (1 
-piperazinyl ) propyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine 4acetate (227 mg ), 5-methyl 
pyrazine -2- carboxylic acid (56 mg ), potassium carbonate 
(348 mg ), suspension doing WSC (97 mg ) and 1 -hydroxy 
-7-aza benzotriazole (69 mg ) in DMF (2.0 ml ), 15 hours it 
agitated with room temperature . 

ethylacetate (100 ml ) was added. 

mixture water (20 nil ) and was washed with saturated saline 
(15 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic :hexane : ethylacetate 
=2:1 *ethylacetate ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 
-methyl -8- [3 - [4 - [ (5 -methyl -2- pyrazinyl ) carbonyl ] - 1 
-piperazinyl ] propyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it 
acquired the [2 and 3 -d ] pyrimidine -5-amine (compound 1 84 ) 
(181 mg ) as amorphous . 



7C^##rfitC 33 H37C 

lN 8 O 2 -0.5H 2 O<fcLT 



elemental analysis values 

C<sub>33</sub>H<sub>37</sub>ClN<sub>8</sub>O<sub>2</sub>*0.5H<sub>2</sub>O 
doing 



Calcd:C,63.71;H,6.16;N,18.01. 

Found:C,63.58;H,6.14;N,17.83. 

1 H-NMR(300MHz,CDCl 3 ) 6 1.83(2H,quintet,J= 
7.1Hz), 1.88-1.96(lH,m), 2.07-2.13(lH,m), 2.4 
2-2.50(4H,m), 2.45(3H,s), 2.59(2H,t,J=5.0Hz), 
2.63(3H,s), 3.35(lH,dt,J=12.6,5.1Hz), 3.49(1 H, 
ddd,J=12.8,9.7,3.2Hz), 3.66-3.7 l(4H,m), 3.77(1 
H,d,J=5.7Hz), 3.84(2H,t-like), 4.49(1 H,br), 6.3 
4(lH,t,J=2.1Hz), 6.38(lH,dd,J=8.1,1.8Hz), 6.45 



Calcd:C, 63.71;H, 6.16;N, 18.01. 
Found:C, 63.58;H, 6.14;N, 17.83. 

<sup>l</sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.83 (2 H, quintet, J=7.1Hz ), 1.88 - 1.96 (1 H, m), 2.07 - 
2.13 (1 H, m ), 2.42 - 2.50 (4 H, m ),2.45 (3 H, s ), 2.59 (2 H, 
t, J=5.0Hz ), 2.63 (3 H, s ), 3.35 (1 H, dt, J=12.6, 5.1Hz ), 
3.49 (1 H, ddd, J-12.8, 9.7, 3.2Hz ), 3.66 - 3.71 (4 H, m ), 
3.77 (1 H, d, J=5.7Hz ),3.84 (2 H, t-like ), 4.49 (1 H, br ), 6.34 
(1 H, t, J=2.1Hz), 6.38(1 H, dd, J=8.1, 1.8Hz), 6.45(1 H, 
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(lH,dd,J=8.1,1.5Hz), 6.92(1 H,ddd,J=8. 1 ,2.4,1 . 1 
Hz), 7.01(lH,t,J=2.1Hz), 7.06(lH,ddd,J=8.0,2. 
1,0.8Hz), 7.16(lH,t,J=8.0Hz), 7.25(lH,t,J=8.1H 
z), 8.03(lH,s), 8.41(lH,d-like), 8.84(lH,d,J=l. 
5Hz). 



dd, J=8.1, 1.5Hz), 6.92(1 H, ddd, J=8.1, 2.4, 1.1Hz), 7.01 (1 
H, t, J=2.1Hz ), 7.06(1 H, ddd, J=8.0, 2.1, 0.8Hz ), 7.16 (1 H, 
t, J=8.0Hz ), 7.25 (1 H, t, J=8.1Hz ), 8.03 (1 H, s ) 8.41 (1 H, 
d-like ), 8.84 (1 H, d, J=1.5Hz ). 



IR(KBr) 1 593 , 1 555, 1 5 1 6, 1 489, 1472, 1 
435,1296,1271,1223,1173,1150,735c 



m . 



IR 

(KBr)15,931,555,151,614,891,472,143,512,961,271,122,31 1,731,150,735 
cm <sup>- 1 </sup>. 



[0209] 

(it£fy 185(7)^) 

N-[3-(3-^7PP^xy+vpx-;U]-2,8-V>^;U- 

s^j^h^tKneuK^-dieuSvl/^-TS 

>(5 1 2mg. 1 .34mmol)& XSmW± l J ^ A( 1 .49g) 
£ THF(30ml)(C^£#.4-^PP-4-:t*Vg§ 

?i^^85 deg c-e2i mmmnuzo 

J5I^JI^^lC^Kx^;U(200ml)^Aa^fco 
?g£^£7k(50ml)&tft&ft;&&7K(30ml)T*& 

<7PTh^3^-(imx^l^imx^U:y 
£/--JU=17:3. Wf&*?)^%tM^)l>:*$S 
-;U=9:K i^fttt:^+-y->:P^x^yu=2:l^ 
^^x^yU)T^$S!L,4-[3-(3-^PP7xy^rv) 
(2,8-vy5 L ;U-5,6,7,8^h^tKPt°«JK[2,3-d]t° 
«J^V>-5^;U)7x'j/H-^+vSS^>^^(^ 
%m 185)(173mg)^^->r^i:LT^#fco 

1 H-NMR(300MHz,CDCl 3 ) 8 1.83-1. 99(2H,m), 
2.29-2.41(2H,m), 2.46(3H,s), 2.66(2H,t,J=6.5H 
z), 3.04(3H,s), 3.13(lH,dt,J=13.2,5.2Hz), 3.40 
(lH,ddd,J=13.8,9.0,4.1Hz), 3.68(3H,s), 5.92(1 
H,dd,J=9.2,5.9Hz), 6.83(3H,br), 6.94(lH,brs), 
6.98(1 H,dd,J=8.7,2.4Hz), 7.10-7.13(lH,m), 7.27 
(2H,t,J=8.0Hz), 8.01(lH,s). 

IR(KBr)1736,1661, 1593,1557,1485,1472,1437,1 
427,1406,1362,1223,1 173cm" ! . 

[0210] 

mi&m 186 

(it£ty\ 186 0)Sg£) 

N-[3-(3-^PP^xy+vpx-;U]-2-^;U-8-[2 
-(l-t°^vX^)x^;U]-5,6,7,8^h^tKPt° 
»jK[2,3-d]t 0, JSv>-5-T^> 4 J£igi£(302mg) 
&tfi*gSrt'J^A(473mg)£ THF(10ml)(C^;S 



[0209] 

Working Example 1 85 
(Production of compound 185) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 and 8 -dimethyl -5, 6, 
7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine (512 
mg , 1 .34mmol ) and suspension doing potassium carbonate 
(1.49 g ) in THF (30 ml ), 4 -chloro -4- oxo methyl butyrate it 
added (1.0 ml). 

mixture 21 hour was agitated with 85 deg C. 

ethylacetate (200 ml ) was added to reaction mixture . 

mixture water (50 ml ) and was washed with saturated saline 
(30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (ethylacetate 
♦ethylacetate :methanol =17:3, ethylacetate 
♦ethylacetate : methanol =9:1, basic :hexane :ethylacetate 
=2:1 *ethylacetate ), 4 - [3 - (3 -chlorophenoxy ) (2 and 8 
-dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) anilino ] - 4 -oxo methyl butyrate it 
acquired (compound 185 ) (173 mg ) as oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.83 - 1.99 (2 H, m ), 2.29 - 2.41 (2 H, m), 2.46 (3 H, s ), 
2.66 (2 H, t, J=6.5Hz ), 3.04(3 H, s ), 3.13 (1 H, dt, J=13.2, 
5.2Hz ), 3.40 (1 H, ddd, J=13.8, 9.0, 4.1Hz ), 3.68 (3 H, s ), 
5.92 (1 H, dd, J=9.2, 5.9Hz ), 6.83 (3 H, br ), 6.94 (1 H, brs ), 
6.98 (1 H, dd, J=8.7, 2.4Hz ),7.10 - 7.13 (1 H, m ), 7.27 (2 H, 
t, J=8.0Hz),8.01 (1 H,s). 

IR(KBr) 1736, 1661, 1593, 1557, 1485, 1472, 1437, 1427, 
1406, 1362,1223 and 1173 cm <sup>-l</sup>. 

[0210] 

Working Example 186 
(Production of compound 186 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine 4acetate (302 mg ) and potassium 
carbonate (473 mg ) after suspension, trimethylsilyl 
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tttz'&s hU^^v'J>U^Vv7^— h(0.93m 
S***M-C 71 R#Pp1}f #Lfc Q 

S^ttSRHx^KlOOmlJ-CttaLfco 
*«ltttfD***(15niI)Tf3Sfe»L. »7K^M 



isocyanate (0.93 ml ) was added to THF (10 ml ). 



-»ft»X^;U:^$y— JU=4:1)-C»||(L, 4-[2-[5- 
[3-(3-^PP7i/**>)7— Uy]-2->^;U-6,7-S? 
tKPt 0| JK[2,3-d]t 0| J^V>-8(5H)--r;U]XT;U] 

-i-e^5s?>*;u#*-y-5K(<b*« 186x221m 

5c*»«rtt C 27 H 32 C1N 
7 0 2 -H 2 0c!:LT 



mixture 71 hours was agitated with room temperature . 

saturated sodium bicarbonate * aqueous solution (20 ml ) was 
added. 

mixture was extracted with ethylacetate (100 ml ). 

You washed organic layer with saturated saline (15 ml ), dried 
with anhydrous sodium sulfate . 

Under vacuum , it concentrated reaction mixture , refined 
residue with the[shirikagerukaramukuromatogurafii ] 
(basic :ethylacetate *ethylacetate :methanol =4 : 1 ), 4 - [2 - [5 
- [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] ethyl ] - 1 
-piperazine carboxamide it acquired (compound 186 ) (221 
mg ) as amorphous . 

elemental analysis values 

C<sub>27</sub>H<sub>32</sub>ClN<sub>7</sub>0<sub>2</sub>*H<sub>2</sub>0 
doing 



Calcd:C,60.05;H,6.35;N,18.15. 

Found:C,59.85;H,6.13;N,17.75. 

1 H-NMR(300MHz,CDCl 3 ) d 1.87-1. 98(lH,m), 
2.05-2.15(lH,m), 2.45(3H,s), 2.52-2.56(4H,m), 
2.61(2H,t,J=6.6Hz), 3.35-3.41(lH,m), 3.37(4 
H,t,J=5.1Hz), 3.52(lH,ddd,J=12.8,9.8,3.4Hz), 3. 
68-3.90(3H,m), 4.46(2H,brs), 4.50(1 H,br), 6.33 
(lH,t,J=2.1Hz), 6.38(lH,dd,J=8.0,1.7Hz), 6.44 
(lH,dd,J=8.3,1.7Hz), 6.92(lH,ddd,J=8.2,2.3,1.0 
Hz), 7.01(lH,t,J=2.3Hz), 7.06(lH,ddd,J=8.0,2. 
0,1.0Hz), 7.16(lH,t,J=8.1Hz), 7.25(1 H,t,J=8.0H 
z), 8.04(1 H,s). 

IR(KBr)1655,1595,1557,1514,1472,1433,1223,l 
150,997,733cm" 1 . 

[0211] 

«b^«B187G)»Jt) 

N-[3-(3-^PP^xy+vpx-;U]-2-/^yU-8-[3 
-(l-t o ^vx;U)^Pt 0 ;U]-5,6,7,8-xh^tKP 
fcfUK[2,3-d]eU55?>-5.75>4*»*(125mg) 
&lfStW3 l )'5Hl92mg)& THF(4.0ml)lcBJB 

h'j^^^uv'j ;u-r vv7^—Ko.39m 
72 mm nuzo 



Calcd:C, 60.05;H, 6.35;N, 18.15. 
Found:C, 59.85;H, 6.13;N, 17.75. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.87- 1.98(1 H,m), 2.05 -2.15(1 H,m),2.45 (3 H, s ), 
2.52 - 2.56 (4 H, m ),2.61 (2 H, t, J=6.6Hz ), 3.35 - 3.41 (1 H, 
m ), 3.37 (4 H, t, J=5.1Hz ), 3.52 (1 H, ddd, J=12.8, 9.8, 
3.4Hz ), 3.68 - 3.90 (3 H, m ), 4.46 (2 H, brs ),4.50 (1 H, br ), 
6.33 (1 H, t, J=2.1Hz ), 6.38 (1 H, dd, J=8.0, 1.7Hz ), 6.44 (1 
H, dd, J=8.3, 1.7Hz ), 6.92(1 H, ddd, J=8.2, 2.3, 1.0Hz), 7.01 
(1 H, t, J=2.3Hz ), 7.06 (1 H, ddd, J=8.0, 2.0, 1.0Hz ), 7.16(1 
H, t, J=8.1Hz ), 7.25 (1 H, t, J=8.0Hz ), 8.04 (1 H, s ). 



IR (KBr ) 

16,551,595,155,715,141,472,143,312,231,150,997,733 cm 
<sup>-K/sup>. 

[0211] 

Working Example 1 87 
(Production of compound 187) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [3 - (1 
-piperazinyl ) propyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine 4acetate (125 mg ) and potassium 
carbonate (192 mg ) after suspension, trimethylsilyl 
isocyanate (0.39 ml ) was added to THF (4.0 ml ). 

mixture 72 hours was agitated with room temperature . 
saturated sodium bicarbonate * aqueous solution (10 ml ) and 
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(5.0ml)$-AP^.fc o 

S***ftHx?;U(50ml)-ettttLfc. 
^«IB£l&»dtt*(lSml)T?3fc&U *R*iftil 

-WI|X^I/:^-^U=85:15)T»tt«L»4-[3- 
[5-[3-(3-^nP7iy**>)Txijy]-2->T;i^6,7- 
vtKPt°UK[2,3-d]t 0| J5v>-8(5HM;H^P 
tfyi/]-l-e^5S?^*^**-y-5K(<b*»187)(8 
6mg)^T : E^7'TXi:Lrl#yto 

'H-NMR(300MHz,CDCl 3 ) <S 1.82(2H,quintet,J= 
7.3Hz), 1.91-1.97(lH,m), 2.05-2.13(lH,m), 2.4 
2(2H,t,J=7.5Hz), 2.455(3H,s), 2.461(4H,t,J=5.1 
Hz), 3.35(1 H,dt,J=12.9,4.8Hz), 3.42(4H,t,J=5.3 
Hz), 3.49(lH,ddd,J=12.9,9.6,3.3Hz), 3.68(2H,t,J 
=7.4Hz), 3.77(lH,d,J=6.3Hz), 4.44(2H,brs), 4.4 
9(lH,br), 6.33(lH,t,J=2.3Hz), 6.38(1 H,dd,J=8. 
0,1.4Hz), 6.44(lH,dd,J=8.1,1.8Hz), 6.92(lH,dd 
d,J=8.2,2.3,1.0Hz), 7.01(lH,t,J=2.3Hz), 7.06(1 
H,ddd,J=8.0,2.0,l.lHz), 7.16(lH,t,J=8.1Hz), 7.2 
5(lH,t,J=8.1Hz), 8.03(lH,s). 

IR(KBr) 1 653, 1 595, 1 557, 1 5 14, 1 472,1 435, 1 3 
4 1 ,1 306, 1 223, 1 1 50,995,733cm 1 . 



[0212] 

mmm m 

(it-SWl 188 0>aS£) 

2-[5-[3-(3-^PP^xy^rv)7- l J/]-2-^5 1 ^-6, 
7-^tKPtf , Jh*[2,3-d]t° , J5i?>-8(5H)-'f;i/]-N- 
(2-^U*U/XT;U)7th7£K(160mg, 0.30m 

n»l)£h;bX>(6.0ml)lC»#*1*,fc*irai(0. 
28ml)^iP^.fco 

125 deg C -C 16 &r$m#Ltz a 

5JSa*ftl=imx?JK50ml)£ftl3.fe. 

l «S*IMb*MJ'!>A*»ja(20ml) 



A^P7h^7^-(^S1±:^^-9->:»Kx 
f;b=l:2-»SJfJI/)T?«8L, 2-[5-[7"b 
^)l-3-(3-<P PP7iy+*>)7-'J /]-2->^;U- 
6,7-vtKPt°'jK[2,3-d]t°U5S/>-8(5H)-'f 
;u]-N-(2-^E;ix7tx'jyx^;u)T-trhT5K(<b^ 



water (5.0 ml ) was added. 

mixture was extracted with ethylacetate (50 ml ). 

You washed organic layer with saturated saline (15 ml ), dried 
with anhydrous sodium sulfate . 

Under vacuum , it concentrated reaction mixture , refined 
residue with the[shirikagerukaramukuromatogurafii ] 
(basic :ethylacetate *ethylacetate :methanol =85:15 ), 4 - [3 - 
[5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
propyl ] - 1 -piperazine carboxamide it acquired (compound 
187) (86 mg ) as amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.82 (2 H, quintet, J=7.3Hz ), 1.91 - 1.97 (1 H, m ), 2.05 - 
2.13 (1 H, m ), 2.42 (2 H, t, J=7.5Hz ), 2.455(3 H, s ), 2.461 
(4 H, t, J=5.1Hz ), 3.35 (1 H, dt, J=12.9, 4.8Hz ), 3.42 (4 H, t, 
J=5.3Hz ), 3.49 (1 H, ddd, J=12.9, 9.6, 3.3Hz ), 3.68 (2 H, t, 
J=7.4Hz ), 3.77 (1 H, d, J=6.3Hz ), 4.44 (2 H, brs ),4.49 (1 H, 
br ), 6.33 (1 H, t, J=2.3Hz ), 6.38 (1 H, dd, J=8.0, MHz ), 
6.44(1 H, dd, J=8.1, 1.8Hz), 6.92(1 H, ddd, J=8.2,2.3, 
1.0Hz ), 7.01 (1 H, t, J=2.3Hz ), 7.06 (1 H, ddd, J=8.0, 2.0, 
1.1Hz ), 7.16(1 H, t, J=8.1Hz ), 7.25 (1 H, t, J=8.1Hz ), 8.03 
(1 H,s). 

IR (KBr ) 

1,653,159,515,571,514,147,214,351,341,130,612,231,150,995,733 
cm <sup>-l</sup>. 

[0212] 

Working Example 188 
(Production of compound 188 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- 
melting (2 -morpholino ethyl ) acetamide (160 mg , 0.30 mm 
ol ) in toluene (6.0 ml ), it added the acetic anhydride (0.28 
ml ). 

mixture 16 hours was agitated with 125 deg C. 

ethylacetate (50 ml ) was added to reaction mixture . 

mixture 1 normal sodium hydroxide aqueous solution 
production liquid (20 ml ) and was washed with saturated 
saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=l:2*ethylacetate ), 2 - [5 - [acetyl -3- (3 -chlorophenoxy ) 
anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 and 3 ~d ] 
pyrimidine -8 (5 H ) -yl ] -N- it acquired (2 -morpholino ethyl ) 
acetamide (compound 188 ) (1 16 mg ) as oyl . 
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4k 188XH6mg)£*^U£LT»fco 

'H-NMR^OOMHz^DClOS 1.92(3H,s), 1.97-2. 
07(2H,m), 2.37(4H,t,J=4.7Hz), 2.43(2H,t,J=6.0 
Hz), 2.47(3H,s), 3.33(2H,q,J=5.9Hz), 3.34-3.41 
(lH,m), 3.47-3.51(lH,m), 3.56(4H,t,J=4.5Hz), 
4.13(lH,d,J=15.6Hz), 4.24(1 H,d,J=15.6Hz), 5.7 
0(lH,t,J=6.9Hz), 6.77(lH,s), 6.83-6.88(3H,m), 
6.97(lH,t,J=2.3Hz), 7.00(lH,dd,J=8.4,2.1Hz), 
7.14(lH,d,J=9.0Hz), 7.29(1 H,t,J=7.8Hz), 7.35(1 
H,t,J=8.3Hz), 8.08(lH,s). 



<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.92 (3 H, s ), 1.97 - 2.07 (2 H, m ), 2.37 (4 H, t, J=4.7Hz ), 
2.43 (2 H, t, J=6.0Hz ), 2.47 (3 H, s ), 3.33(2 H, q, J=5.9Hz ), 
3.34 - 3.41 (1 H, m ), 3.47 - 3.51 (1 H, m ), 3.56 (4 H, t, 
J-4.5Hz ) s 4.13 (1 H, d, J=15.6Hz ), 4.24 (1 H, d, J=15.6Hz ), 
5.70(1 H, t, J=6.9Hz ), 6.77 (1 H, s ), 6.83 - 6.88 (3 H, m ), 
6.97 (1 H, t, JK2.3Hz ), 7.00 (1 H, dd, J=8.4, 2.1Hz ), 7.14 (1 
H, d, J-9.0Hz ), 7.29 (1 H, t, J=7.8Hz ), 7.35(1 H, t, 
J=8.3Hz), 8.08(1 H,s). 



IR(KBr)1661, 1591, 1555,1485,14 
72,1427,1327,1304,1273,1219,1 1 
17,920,731cm- 1 . 

[0213] 

mmm m 
(ft*»i89©«a) 

4- [4-[5-[3-(3-^PP^xy^v)7 , -U/]-2-yf : ;i/ 
-6,7-vtKnt 0 Uhl2,3-d]t O| J5v>-8(5HM;U] 

^;u]-i-tf^s?>*^U7ti>» t-^;u(2.6i 

«S*lkimx^l,(20ml)£Jn*.fco 
(50ml)£JjD*.fc o 

S^tt*ft»X^^(300ml+l 00ml x 2)T?tt ft 
Ltz 0 

^«Jl£fifn£tt*(l50ml)^3fc*U 

^U=l :2— K»x^;b— |tax^;U:x4ry— 
;U=10:l)-e)flSL.N-[3-(3-^PP^xy^rV) 
^xx;U]-2-y^;U-8-[4-(l-t°^^vx;u)^ 
;U]-5,6,7,8-xh^tKPt°UK[2,3-d]t 0, J^v>- 

5- 7£>(lb£% 189)(2.12g)^T z E;U^7X<t 



IR 

(KBr)16,61 1,591,155,514,851,472,142,713,271,304,127,312,191,1 17,920,731 
cm <sup>-l</sup>. 

[0213] 

Working Example 1 89 
(Production of compound 1 89 ) 

4 - [4 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
butyl ] - 1 -piperazine carboxylic acid t-butyl melting (2.61 g, 
4.30 mm ol ) in ethylacetate (40 ml ), it added 4 normal 
hydrochloric acid -elhylacetate (20 ml ). 

mixture overnight stirring was done with room temperature . 

saturated sodium bicarbonate * aqueous solution (100 ml ) 
and water (50 ml ) was added. 

mixture was extracted with ethylacetate (300 ml +100ml X 
2). 

You washed organic layer with saturated saline (150 ml ), 
dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic :hexane : ethylacetate 
=l:2*ethylacetate *ethylacetate rethanol =10:1 ), N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -8- [4 - (1 -piperazinyl ) 
butyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it acquired the[2 and 3 
-d ] pyrimidine -5-amine (compound 189 ) (2.12 g ) as 
amorphous . 



5c*$Mfffll C 28 H 35 ClN 6 O-0.25H 
2 Oi:LT 

Calcd:C,65.74;H,6.99;N,16.43. 

Found:C,65.62;H,6.97;N,16.15. 

, H-NMR(300MHz,CDCl 3 ) <5 1 .47-1 .65(4H,m), 
1.85-1.96(lH,m), 2.05-2. 14(1 H,m), 2.35-2.40(6 
H,m), 2.46(3H,s), 2.89(4H,t,J=4.8Hz), 3.32(1 H, 
dt,J=12.6,4.7Hz), 3.46(lH,ddd,J=12.8,9.8,3.3H 



elemental analysis values 

C<sub>28</sub>H<sub>35</sub>ClN<sub>6</sub>O*0.25H<sub>2</sub>O 
doing 

CalcdrC, 65.74;H, 6.99;N, 16.43. 
Found:C, 65.62;H, 6.97 ;N, 16.15. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.47 - 1.65 (4 H, rn ), 1.85 - 1.96 (1 H, m ), 2.05 - 2.14 (1 H, 
m ), 2.35 -2.40 (6 H, m ), 2.46 (3 H, s ), 2.89 (4 H, t, 
J=4.8Hz ), 3.32 (1 H, dt, J=12.6, 4.7Hz ), 3.46 (1 H, ddd, 
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z), 3.58-3.74(2H,m), 3.78(lH,d,J=6.3Hz), 4.49 
(lH,q,J=5.1Hz), 6.34(1 H,t,J=2.3Hz), 6.37(lH,d 
d,J=8.0,1.7Hz), 6.45(1 H,dd,J=8.1,1.5Hz), 6.92 
(lH,ddd,J=8.1,2.4,0.9Hz), 7.01(lH,t,J=2.3Hz), 
7.06( 1 H,ddd,J=7.9,2.0,0.8Hz), 7. 1 6( 1 H,t, J=8. 1 H 
z), 7.24(lH,t,J=8.1Hz), 8.01(lH,s), NH itm^. 

JR(KBr)1593,1557,1514,1489,1472,1429,1223,l 
148cm -1 . 

[0214] 

mMm 190 

(it^m 190 ©§Sifi) . 

N-[3-(3^PP7xy+ypi-^]-2-yf;i/-8-[2 

'JK[2,3-d]t°»J5v>-5-7S> 4 E»£(350mg)* 
Xh^rvKH(75//l),^<V^Dt 0 ;UX^;U75 
>(0.55ml)&l/ PS-*;U7fCv>rSK(l .20mmol/g, 

0.88g)£5/*pp>*>(i0mi)lcHifi2Fii\ 
T*3 BffljtjtLfeo 

tZo 

tt:^*-y->:BKx^jU=l:l-*ft||x^;U)-e 
ffiSU N-[3-(3-$P P7iy*vpx- ;U]-8-[2- 
[4-(ih+v7-fefJb)-l-t^7V-^]xf;i/]-2 
-^;U-5 i 6 f 7 > 8--Th%KPtf , JK[2,3-d]eUSS? 
>-5-75>«b^«B 190)(64mg)£*''f;Ui:L"C» 

tZo 

1 H-NMR(300MHz,CDCl 3 ) d 1.24(3H,t,J=6.9Hz), 
1.89-1.98(lH,m), 2.05-2.15(lH,m) s 2.46(3H, 
s), 2.53-2.54(4H,m), 2.60(2H,t,J=6.6Hz), 3.38 
(lH,dt,J=12.9,4.7Hz), 3.48-3.5 l(4H,m), 3.56(2 
H,q,J=6.9Hz), 3.59(1 H,br), 3.69-3. 88(3H,m), 4. 
14(2H,s), 4.50(1 H,br), 6.33(1 H,t,J=2.3Hz), 6.3 
8(1 H,dd,J=8.0, 1 .7Hz), 6.44( 1 H,dd,J=8. 1 ,2. 1 Hz), 
6.92(1 H,ddd,J=8.2,2.5,0.8Hz), 7.01(lH,t,J=2.3 
Hz), 7.06(lH,ddd,J=8.0,2.1,l.lHz), 7.16(lH,t,J 
=8.1Hz), 7.25(lH,t,J=8.1Hz), 8.04(lH,s). 

IR(KBr) 1 644, 1 593, 1 555, 1 5 1 4, 1 472, 1 429, 1 223, 1 
148,1001,735cm' 1 . 



[0215] 

«b£* 191 (Dfijfi) 

N-[3-(3-^PP^xy^v)7xxyU]-2-^;U-8-[4 
-(l-t°^^v~;U)^;U]-5,6,7,8-^h^tKPb: 



J=12.8, 9.8, 3.3Hz ), 3.58 - 3.74 (2 H, m ), 3.78 (1 H, d, 
J=6.3Hz ),4.49 (1 H, q, J=5.1Hz ), 6.34 (1 H, t, J=2.3Hz ), 
6.37 (1 H, dd, J=8.0, 1.7Hz ), 6.45 (1 H, dd, J=8.1, 1.5Hz ), 
6.92 (1 H, ddd, J=8.1, 2.4, 0.9Hz ), 7.01 (1 H, t, J=2.3Hz ), 
7.06 (1 H, ddd, J=7.9, 2.0, 0.8Hz ), 7.16(1 H, t, J=8.1Hz ), 
7.24 (1 H, t, J-8.1Hz ), 8.01 (1 H, s ), NH has not done 
identification . 

IR(KBr) 1593, 1557, 1514, 1489, 1472, 1429, 1223 and 
1 148 cm <sup>-l</sup>. 

[0214] 

Working Example 1 90 
(Production of compound 1 90 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 - (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine 4acetate (350 mg ), the 
ethoxyacetic acid (75;mu 1 ), diisopropyl ethylamine (0.55 
ml ) and suspension doing PS-carbodiimide (1 .20 mmol/g , 
0.88g ) in the dichloromethane (10 ml ), 3 -day period it 
agitated with room temperature . 

reaction mixture was filtered, filtrate was concentrated under 
vacuum . 

It refined residue with [shirikagerukaramukuromatogurafii ] 
(basic rhexane :ethylacetate =l:l*ethylacetate ), N- [3 - (3 
-chlorophenoxy ) phenyl ] - 8 - [2 - [4 - (ethoxy acetyl ) - 1 
-piperazinyl ] ethyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido 
it acquired [2 and 3 -d ] pyrimidine -5-amine (compound 
190) (64 mg)as oyl . 



<sup>K/sup>H-nmr (300 MHz , CDCI<sub>3</sub> );de 

1.24 (3 H, t,J=6.9Hz), 1.89- 1.98(1 H,m), 2.05-2.15(1 H, 
m ), 2.46 (3 H, s ), 2.53 -2.54 (4 H, m ), 2.60 (2 H, t, 
J-6.6Hz ), 3.38 (1 H, dt, J=12.9, 4.7Hz ), 3.48 - 3.51 (4 H, 

m ), 3.56 (2 H, q, J=6.9Hz ), 3.59 (1 H, br ), 3.69 -3.88 (3 H, 
m ), 4.14 (2 H, s ), 4.50 (1 H, br ), 6.33 (1 H, t, J=2.3Hz ), 
6.38(1 H,dd, J=8.0, 1.7Hz), 6.44(1 H, dd, J=8.1, 2.1Hz ), 
6.92 (1 H, ddd, J=8.2, 2.5, 0.8Hz ), 7.01(1 H, t, J-2.3Hz ), 
7.06(1 H,ddd, J=8.0,2.1, 1.1Hz), 7.16(1 H, t, J=8.1Hz), 

7.25 (1 H, t, J=8.1Hz ) 8.04 (1 H, s ). 

IR (KBr) 

164,415,931,555,151,414,721,429,122,311,481,001,735 cm 
<sup>-l</sup>. 

[0215] 

Working Example 191 
(Production of compound 191 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [4 - (1 
-piperazinyl ) butyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
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, jK[2 J 3-d]t o, JSv>-5-75>(204mg, 0.40mmo 
(1.20mmol/g, 0.67g)£v£PP>£>(8.0ml)[c!lg 

tt:^^>-^X^^)-em^L. N-[3-(3-* 
□ n^xy+vpxzi;u]-8-[4-[4-( x ^+v7-tz^ 
;U)-l-t°^^v-yU]^;L/]-2-^;U-5,6 5 7,8--T 
h^tKPeUK[2,3-d]t O| J5v>-5-75>0b^^ 
191)(148mg)£*^U£LT*#fco 

1 H-NMR(300MHz,CDCl 3 ) <5 1.24(3H,t,J=6.9Hz), 
1.52(2H,quintet,J=7.1Hz), 1.65(2H,quintet,J=7. 
4Hz), 1.86-1.96(lH,m), 2.03-2.14(lH,m), 2.39- 
2.44(6H,m), 2.46(3H,s), 3.32(lH,dt,J=12.6,4.8H 
z), 3.46(lH,ddd,J=12.8,9.6,3.3Hz), 3.52-3.69(8 
H,m), 3.80(lH,d,J=5.7Hz), 4.14(2H,s), 4.49(1 
H,br), 6.34(lH,t,J=2.0Hz), 6.37(lH,dd,J=8.1,1.5 
Hz), 6.45(lH,dd,J=8.3,1.7Hz), 6.92(lH,ddd,J= 
8.2,2.2,0.8Hz), 7.01(lH,t,J=2.1Hz), 7.06(lH,dd 
d,J=7.9,2.0,0.8Hz), 7.16(lH,t,J=8.0Hz), 7.24(1 
H,t,J=8.1Hz), 8.02(lH,s). 

IR(KBr) 1 645, 1 593, 1 557, 1 5 1 4, 1 472, 1 429, 1223,1 
148cm -1 . 

[0216] 

mmm 192 

(it^ 192 CDMii) 

N-[3-(3^PP7x/+vpiZJH-2-^fJl/-8-[4 
-(l-t^^v-^^^J^^j^-xh^tKPt 0 
, jK[2,3-d]t° , J^V>-5-7^>(202mg).2-^P^^ 
^7v^K(67mg)&i; PS-*;U7t^v>r^K(1.20m 
mol/g.0.66g)£v^PP>£>(8.0ml)[Z?i;i£ 

fr:^*v>^mm±T)i,)vmmu n-p-(3-2 

PP7x/+y)7i-Jl/]-8-[4-[4-(2-7P^il/)-l- 
e^^v-;U]^;U]-2-^^;U-5,6,7,8-^K^tK 
Pt o, JK[2,3-d]t°'J^v>-5-7S>0b^^ 192)(1 
43mg)^7^E;U^7X(tLTt#fco 



3 -d ] pyrimidine -5-amine (204 mg , 0.40mmol ), the 
ethoxyacetic acid (57;rnu 1 ) and suspension doing 
PS-carbodiimide (L20 mmol/g , 0.67g ) in dichloromethane 
(8.0 ml ), 3 -day period it agitated with room temperature . 

reaction mixture was filtered, filtrate was concentrated under 
vacuum . 

It refined residue with [shirikagerukaramukuromatogurafii ] 
(basic :hexane *ethylacetate ), N- [3 - (3 -chlorophenoxy ) 
phenyl ] - 8 - [4 - [4 - (ethoxy acetyl ) - 1 -piperazinyl ] butyl ] 
- 2 -methyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 
-d ] pyrimidine -5-amine (compound 191 ) (148 mg ) as oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.24 (3 H, t, J=6.9Hz), 1.52 (2 H, quintet, J=7.1Hz), 1.65 (2 
H, quintet, J=7.4Hz ) ? 1.86 - 1.96 (1 H, m ), 2.03 - 2.14(1 H, 
m ), 2.39 - 2.44 (6 H, m ), 2.46 (3 H, s ), 3.32 (1 H, dt, J=12.6, 
4.8Hz ), 3.46 (1 H, ddd, J=12.8, 9.6, 3.3Hz ), 3.52 - 3.69 (8 H, 
m ), 3.80(1 H, d, J=5.7Hz ), 4.14 (2 H, s ), 4.49 (1 H, br ), 
6.34(1 H, t, J=2.0Hz), 6.37(1 H, dd, J=8.1, 1.5Hz), 6.45(1 
H, dd, J=8.3, 1.7Hz ), 6.92 (1 H, ddd, J=8.2, 2.2, 0.8Hz ), 7.01 
(1 H, t, J=2.1Hz ),7.06 (1 H, ddd, J=7.9, 2.0, 0.8Hz ), 7.16 (1 
H, t, J=8.0Hz ), 7.24 (1 H, t, J=8.1Hz ), 8.02 (1 H, s ). 

IR(KBr) 1645, 1593, 1557, 1514, 1472, 1429, 1223 and 
1 148 cm <sup>-K/sup>. 

[0216] 

Working Example 192 
(Production of compound 1 92 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [4 - (1 
-piperazinyl ) butyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine (202 mg ), 2 -[furoikkuashiddo ] 
(67 mg ) and suspension doing PS-carbodiimide (1.20 
mmol/g , 0.66g ) in dichloromethane (8.0 ml ), 3 -day period 
it agitated with room temperature . 

reaction mixture was filtered, filtrate was concentrated under 
vacuum . 

It refined residue with [shirikagerukaramukuromatogurafii ] 
(basic ihexane *ethylacetate ), N- [3 - (3 -chlorophenoxy ) 
phenyl ] - 8 - [4 - [4 - (2 -furoyl ) - 1 -piperazinyl ] butyl ] - 2 
-methyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 192 ) (143 mg ) as 
amorphous . 



Ttm'Atirm C33H37 
ClN 6 O 3 -0.25H 2 O<t 



elemental analysis values 

C<sub>33</sub>H<sub>37</sub>ClN<sub>6</sub>O<sub>3</sub>*0.25H<sub>2</sub>O 
doing 



Calcd:C,65.44;H,6.24;N,13.S 



Calcd:C, 65.44;H, 6.24;N, 13. 
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Found:C,65.17;H,6.34;N,13.65. 

'H-NMRpOOMH^CDC^) 6 1.49-1.58(2H,m), 
1.66(2H,quintet,J=7.1Hz), 1 .86-1. 96(1 H,m), 2.0 
3-2.14(lH,m), 2.43(2H,t,J=7.5Hz), 2.46(3H,s), 
2.49(4H,t,J=5.1Hz), 3.32(lH,dt,J=12.6,4.7Hz), 
3.47(lH,ddd,J=12.8,9.8,3.2Hz), 3.67(2H,t,J=7.2 
Hz), 3.81(5H,br), 4.50(lH,br), 6.34(1 H,t,J=2.1 
Hz), 6.37(lH,dd,J=7.8,2.1Hz), 6.45(1 H,dd,J=8. 
4,2.4Hz), 6.48(lH,dd,J=3.5,2.0Hz), 6.91(lH,dd 
d,J=8.3,2.4,0.9Hz), 6.99(lH,dd,J=3.6,0.9Hz), 7. 
0 1 (1 H,t,J=2. 1 Hz), 7.06( 1 H,ddd,J=8. 1 ,2. 1 ,0.9H 
z), 7.16(lH,t,J=8.0Hz), 7.24(1 H,t,J=7.8Hz), 7.4 
8(lH,dd,J=1.8,0.9Hz), 8.02(1 H,s). 

IR(KBr)1593, 1557,1514,1489,1472,1431, 1294,1 
267,1223,1150cm- 1 . 

[0217] 

mmm m 

(it^fy) 193(D$g£) 

N-[3-(3-'5PP7i>'+v)7i-Jl/]-2^f;i/-5 } 6, 
7,8-^h^tKPt°'JK[2,3-d]t 0, J^V>-5-T^> 
((-)-&. 1.10g, 3.00mmol)<7) THF(30ml)?g^lC 
i^^ , J r i7A(2.69g)&lX7-b^;U^P = K(1.09 
ml)£jjn*fco 

75 deg c -e io msmnuzo 

ml)**P^fco 

;I^^1^7K(100ml)Si;t&W^i^7K(50ml)T% ; 5fe 

^PVh^^-f— (^4=--y->:R»X^JU=l:2— 
Silfi^lfilfJkl^- ^=20:1 — 10: 
l^it^x^kx^y— jU:hUx^jU7=>=l0 
0:10:l)-e«»L. ^mW^^MVZfUt: 
;i/X-f^T?I3g B B B SmVN-[3-(3-^PP7i 
/+vpxx;H-N-(2-^;U-5,6,7,8-^K^tKP 
t 0i JK[2,3-d]t O| JSv>-5-^^)T-lzh7^K(^^ 
1*1 193)(597mg)£ftfefSfli:LTf#fco 

mp 190- 192 deg C. 

7C*»#ffS C 22 H 21 ClN 4 O 2 -0.1H 2 O t 
LX 



Found:C, 65.1 7;H, 6.34;N, 13.65. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.49- 1.58(2 H,m), 1.66 (2 H, quintet, J=7.1 Hz), 1.86- 
1.96 (1 H, m ), 2.03 - 2.14 (1 H, m ),2.43 (2 H, t, J=7.5Hz ), 
2.46 (3 H, s ), 2.49 (4 H, t, J=5.1Hz ), 3.32 (1 H, dt, J=12.6, 
4.7Hz ), 3.47 (1 H, ddd, J=12.8, 9.8, 3.2Hz ), 3.67 (2 H, t, 
J=7.2Hz ), 3.81 (5 H, br ), 4.50(1 H, br ), 6.34 (1 H, t, 
J-2.1Hz ), 6.37 (1 H, dd, J=7.8, 2.1Hz ), 6.45 (1 H, dd, J=8.4, 
2.4Hz ), 6.48 (1 H, dd, J=3.5, 2.0Hz ), 6.91 (1 H, ddd, J=8.3, 
2.4, 0.9Hz ), 6.99 (1 H, dd, J=3.6, 0.9Hz ), 7.01 (1 H, t, 
J=2.1Hz ),7.06 (1 H, ddd, J=8.1, 2.1, 0.9Hz ), 7.16 (1 H, t, 
J=8.0Hz ), 7.24 (1 H, t, J=7.8Hz ) 7.48 (1 H, dd, J=1.8, 
0.9Hz ), 8.02 (1 H, s ). 

IR(KBr) 1593, 1557, 1514, 1489, 1472, 1431, 1294, 1267, 
1223 and 1 150 cm <sup>-K/sup>. 

[0217] 

Working Example 1 93 
(Production of compound 1 93 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine (-) - 
potassium carbonate (2.69 g ) and acetyl bromide (1 .09 ml ) 
was added to THF (30 ml ) solution of body and 1.10 g, 
3.00mmol ) . 

mixture 10 hours was agitated with 75 deg C. 

Including ethanol (5.0 ml ), mixture 10 min was agitated with 
the room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (300 ml ) was added. 

mixture water (100 ml ) and was washed with saturated saline 
(50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethyl acetate 
=1:2* ethylacetate *ethylacetate : ethanol 
=20:l*10:l*ethylacetate :ethanol :triethylamine =100:10:1 ), 
furthermore did recrystallization with ethylacetate 
-diisopropyl ether jpl 1 , N- [3 - (3 -chlorophenoxy ) phenyl ] 
-N- itacquired (2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) acetamide (compound 193 ) (597 mg ) 
as colorless crystal . 

mpl90-192deg C. 



Calcd:C,64.34;H,5.20;N,13.64. 



elemental analysis values 

C<sub>22</sub>H<sub>2 1 </sub>ClN<sub>4</sub>O<sub>2</sub>*0. 1 
H<sub>2</sub>0 doing 

Calcd:C, 64.34;H, 5.20;N, 13.64. 
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Found:C,64. 1 0;H,5 . 1 3 ;N, 13.48. 
[a] 20 D =-8.8° (c=0.112 in *$J—)\,\ 

[ar] 20 H g 36 5 =-269.7° (c=0.2255 in *$J— )\,\ 

1 H-NMR(3 00MHz,CDCl 3 ) 6 1 . 82-2 .0 1 (2H,m), 
1.94(3H,s), 2.44(3H,s), 3.16-3.23(lH,m), 3.38- 
3.45(lH,m), 5.20(lH,brs), 5.97(1 H,t,J=6.9Hz), 
6.71(lH,brs), 6.81-6.83(2H,m), 6.94(1 H,t,J=2.1 
Hz), 6.99(lH,dd,J=7.8,1.8Hz), 7.13(lH,d,J=9.3 
Hz), 7.28(lH,t,J=8.1Hz), 7.31(lH,t,J=8.1Hz), 
8.09(lH,s). 

[0218] 

mmm 194 

194 (DM&.) 

N.[3-(3-^PP7i/+vpxZJl,].2->fJl/-8-[4 

-(i-e^v-^^^i-s^^-^fh^tKnt 0 

'JK[2,3-d]t°U^v>-5-TS>(204mg)^i;m^ 
^'JOA(lllmg)$- THF(8.0ml)lC^;i^itfc 
flL THZ^^7P'JK(31 11 \)^m7itzo 

mswzm&v 1 mmmnuzo 

(20ml)^iP^fco 

;l^^^x^>Ki00ml)"ettillLfco 

^X^;i/=2:l-i^Kx^;U)-effiML. N-[8-[4- 

(4-7-b5 L ;u-i-t 0 ^v~;u)]^T;u]-2-y^;u- 

5,6,7,8-xh^tKPt 0, JK[2,3-d]t 0, JSv>-5->f 
^). N .[3-(3^PP7i;+vpi-Jl/]75>(^ 
194)(133mg)£:^UiLT»fco 

1 H-NMR(300MHz,CDCl 3 ) 8 1.52(2H,quintet,J= 
7.5Hz), 1.65(2H,quintet,J=7.2Hz), 1.86-1.96(1 
H,m), 2.03-2.14(lH,m), 2.09(3H,s), 2.39-2.45 
(6H,m), 2.46(3H,s), 3.32(1 H,dt,J=12.9,4.7Hz), 
3.42-3.51(lH,m), 3.46(2H,t,J=5.0Hz), 3.62-3.69 
(4H,m), 3.81(lH,d,J=5.4Hz), 4.49(lH,br), 6.34 
(lH,t,J=2.1Hz), 6.37(lH,dd,J=8.1,1.2Hz), 6.45 
(lH,dd,J=8.4,1.5Hz), 6.91(lH,ddd,J=8.2,2.3,1.0 
Hz), 7.01(lH,t,J=2.1Hz), 7.06(lH,ddd,J=8.0,2. 
0,0.8Hz), 7.16(lH,t,J=8.1Hz), 7.24(lH,t,J=8.3H 
z), 8.02(lH,s). 

IR(KBr)1636,1593,1557,1514,1489,1472,14 
27,1256,1223,1 150,992,733cm- 1 . 



Found:C, 64.10;H, 5.13;N, 13.48. 

[;al] <sup>20</supXsub>D</sub>=-8.8* (c=0.1 
12inmethanol ). 

[;al] <sup>20</sup><sub>Hg365</sub>=-269.7* 
(c=0.2255inmethanol ). 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.82 - 2.01 (2 H, m ), 1.94 (3 H, s ), 2.44 (3 H, s ), 3.16 - 3.23 
(1 H, m ), 3.38 -3.45 (1 H, m ), 5.20 (1 H, brs ), 5.97 (1 H, t, 
J-6.9Hz ), 6.71 (1 H, brs ), 6.81 - 6.83 (2 H, m ), 6.94 (1 H, t, 
J=2.1Hz ), 6.99(1 H, dd, J=7.8, 1.8Hz ),7.13 (1 H, d, 
J=9.3Hz ), 7.28 (1 H, t, J=8.1Hz ), 7.31 (1 H, t, J=8.1Hz ), 
8.09(1 H,s). 

[0218] 

Working Example 194 
(Production of compound 194 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [4 - (1 
-piperazinyl ) butyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine (204 mg ) and potassium carbonate 
(1 1 1 mg ) after suspension, acetyl chloride (3 1 ;mu 1 ) was 
added to THF (8.0 ml ). 

mixture 1 hour was agitated with room temperature . 

saturated sodium bicarbonate * aqueous solution (3.0 ml ) and 
water (20 ml ) was added. 

mixture was extracted with ethylacetate (100 ml ). 

You washed organic layer with saturated saline (15 ml ), dried 
with anhydrous sodium sulfate . 

Under vacuum , it concentrated reaction mixture , refined 
residue with the[shirikagerukaramukuromatogurafii ] 
(basic rhexane :ethylacetate = : 2:l*ethylacetate ), N- [8 - [4 - (4 
-acetyl -1- piperazinyl ) ] butyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine -5-yl ) 
-N- [3 - (3 -chlorophenoxy ) phenyl ] amine (compound 1 94 ) 
(133 mg )as oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1 .52 (2 H, quintet, J=7.5Hz ), 1 .65 (2 H, quintet, J=7.2Hz ), 
1.86 - 1.96 (1 H, m ), 2.03 - 2.14 (1 H, m ), 2.09(3 H, s ), 2.39 
- 2.45 (6 H, m ), 2.46 (3 H, s ), 3.32 (1 H, dt, J=12.9, 4.7Hz ), 
3.42 - 3.51 (1 H, m ), 3.46 (2 H, t, J=5.0Hz ), 3.62 -3.69 (4 H, 
m ), 3.81 (1 H, d, J=5.4Hz ), 4.49 (1 H, br ), 6.34 (1 H, t, 
J=2.1Hz ), 6.37 (1 H, dd, J=8.1, 1.2Hz ), 6.45 (1 H, dd, J=8.4, 
1.5Hz), 6.91 (1 H,ddd, J=8.2,2.3, 1.0Hz), 7.01(1 H, t, 
J=2.1Hz ), 7.06 (1 H, ddd, J=8.0, 2.0, 0.8Hz ), 7.16 (1 H, t, 
J-8.1Hz ), 7.24 (1 H, t, J-8.3Hz ) 8.02 (1 H, s ). 



IR (KBr ) 

1,636,159,315,571,514,148,914,721,427,125,612,231,150,992,733 
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27,1256,1223,1 150,992,733cm' 1 . 
[0219] 

mmm 195 

(it-Sty 195 ®Wft) 

2-[5-[3-(3-^ □ □ ;7x/ *>)7— 'J /]-2-^U-6, 
.7-vtKPt 0l JK[2,3-d]t°'J£v>-8(5HM^]P 
^(905mg. 2.13mmol). 2-(l,4-v**1^8-7+f 
Xt°n[4.5]x*>-8--r;U)X^>7£>(595mg), 
WSC(817mg). l-tKP*S/-lH-><>!/hU7 % / 
-^-7K?Q^(326mg)£ DMF(20ml)[C?g^£ 

S(6;fi^«lSi«ET.'i8l6L.R»x^;U(300 
ml)£Jjn*fcflL 7K(100ml x 3)&tft&fQ:fei&7k 
(30ml)T%^;*Lfco 

^;U=l:l-l:2-B»X^^)Tf«»L. £blC 
ft»X*-;U*N&?Hefi£m\ 2-[5-[3-(3-^P 
P^x/^v)TxiJ/]-2-/^;U--6,7-vtKPt 0 
UK[2,3-d]t 0| J5v>-8(5H)->r;U]-N-[2-(l,4-v 
**^8-7tfXfc°P[4.5]^*>-8-^U)x^ 
;U]74zhT5K«b^*B 195)(959mg)£&fe|g 



mp96-98 deg C. 

5c**MJftt C 3 iH 3 7ClN 6 0 4 <tLT 

Calcd:C,62.78;H,6.29;N,l4.l7. 

Found:C,62.60;H,6.34;N,l4.10. 

l H-NMR(300MHz,CDCl 3 ) 8 l .48-1 .62(4H,m), 
2.03-2. 18(2H,m), 2.44(4H,t,J=5.6Hz), 2.48(3H,s 
+2H,t,J=5.7Hz), 3.33(2H,q,J=5.6Hz), 3.46(1 H,d 
t,J=12.6,5.4Hz), 3.56-3.61(lH,m), 3.91(4H,s), 
3.99(lH,d,J=6.9Hz), 4.17(lH,d,J=15.9Hz), 4.33 
(lH,d,J=15.9Hz), 4.60(1 H,q,J=5.2Hz), 6.36(1H, 
t,J=2.1Hz), 6.37-6.40(1 H,m), 6.47(1 H,dd,J=8.1, 
1.5Hz), 6.81(1 H,t-like), 6.92(1 H,ddd,J=8.2,2.2, 
0.8Hz), 7.02(lH,t,J=2.1Hz), 7.06(1 H,ddd,J=8.0, 
2.0,1.1Hz), 7.17(lH,t,J=8.0Hz), 7.25(1 H,t,J=8.1 
Hz), 8.15(lH,s). 



cm <sup>-l</sup>. 
[0219] 

Working Example 195 

(Production of compound 195 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yi ] acetic 
acid (905 mg , 2.13mmol ), 2 - (1 and 4 -dioxa -8-aza spiro [4. 
5] decane -8-yl ) ethane amine (595 mg ), WSC (817 mg ), 1 
-hydroxy -lH-benzotriazole monohydrate mixing (326 mg ) 
to DMF (20 ml ), 20 hours it agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (300 ml ),water (100 ml X 3 ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic rhexane : ethylacetate 
=l:l*l:2*ethylacetate ), furthermore did recrystallization from 
ethylacetate , 2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ] -N- itacquired [2 - (1 and 4 -dioxa -8-aza spiro [4. 5] 
decane -8-yl ) ethyl ] acetamide (compound 195 ) (959 mg ) as 
colorless crystal . 

mp96-98deg C. 

elemental analysis values C<sub>31 

</sub>H<sub>37</sub>ClN<sub>6</sub>CKsub>4</sub> 

doing 

Calcd:C, 62.78;H, 6.29;N, 14.17. 
Found.C, 62.60;H, 6.34;N, 14.10. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1 .48 - 1 .62 (4 H, m ), 2.03 - 2. 1 8 (2 H, m ), 2.44 (4 H, t, 
J=5.6Hz ), 2.48 (3 H, s+2H, t, J=5.7Hz ), 3.33(2 H, q, 
J=5.6Hz ), 3.46 (1 H, dt, J-12.6, 5.4Hz ), 3.56 - 3.61 (1 H, 
m ), 3.91 (4 H, s ), 3.99 (1 H, d, J=6.9Hz ), 4.17 (1 H, d, 
J=15.9Hz ), 4.33 (1 H, d, J-15.9Hz ), 4.60(1 H, q, J=5.2Hz ), 
6.36 (1 H, t, J=2.1Hz ), 6.37 - 6.40 (1 H, m ), 6.47 (1 H, dd, 
J=8.1, 1.5Hz ), 6.81 (1 H, Mike ), 6.92 (1 H, ddd, J=8.2, 2.2, 
0.8Hz ), 7.02 (1 H, t, J=2.1Hz ), 7.06(1 H, ddd, J=8.0, 2.0, 
1 .1Hz ), 7.17 (1 H, t, J=8.0Hz ), 7.25 (1 H, t, J=8.1Hz ), 8.15 
(1 H,s). 



IR(KBr)1665,1586,1557,1518,1491,l 
472,1427,1341,1223,1150,1098,733c 



m 



[0220] 



IR 

(KBr)16,651,586,155,715,181,491, 147,214,271,341, 122,31 1,501,098,733 
cm <sup>-K/sup>. 

[0220] 
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(ft*«196©»it) 

2-[5-[3-(3-^PP^x/^rV)T-Uy]-2-^;U-6 5 
7-vtKPt 0, jK[2,3-d]t°'JSv>-8(5H)--r;U]K 
^(726mg, 1.71mmol), 2-^|- : E;U* l J/x^l, 
-7£>(500mg), WSC(655mg)&tf 
lH--Ol/h l JT % /— *lPtt(262mg)SDMF 
(20ml)IC;g^^# s MS-C 20 B#P*1fit#Lfco 

ml)*m*fc*, 7K(100ml x 3)Ai;t&fPd*7k 
(30ml)T*J5fe^Lfco 

J6ft*ffl\ 2-[5-[3-(3-<7PP37xy*v)7x'j 
y]-2-^;U-6,7-vtKPt O| jK[2,3-d]t 0| JSv>-8 

(5H)--r;u]-N-[2-(4-^^;U/tx'j/)x^;u]7-tr 

h75K(<t£tt 196)(664mg)S*fetefliLT» 



mpl40-141 deg C. 

7G*#W fit C 28 H 33 C1N 6 0 2 S <tLT 

Calcd:C,60.80;H,6.01;N,15.19. 



Working Example 196 
(Production of compound 196 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (726 mg , 1.71mmol ), 2 -thiomorpholino ethylamine 
(500 mg ), mixing WSC (655 mg ) and 1 -hydroxy 
-lH-benzotriazole monohydrate (262 mg ) to DMF (20 ml ), 
20 hours it agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (300 ml ),water (100 ml X 3 ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , residue did 2 - [5 - [3 - 
(3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro pyrido 
[2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- itacquired 
recrystallization with ethylacetate , [2 - (4 -thiomorpholino ) 
ethyl ] acetamide (compound 196 ) (664 mg ) as colorless 
crystal . 

mpl40-141deg C. 

elemental analysis values 

C<sub>28</sub>H<sub>33</sub>ClN<sub>6</sub>0<sub>2</sub>S 
doing 



Found:C,60.57;H,6.23 ;N, 1 5.05. 

l H-NMR(300MHz,CDCl 3 )<5 1.97-2.06(lH,m), 
2.14-2.20(lH,m), 2.47(2H,t,J=6.0Hz), 2.49(3H, 
s), 2.51-2.54(4H,m), 2.64-2.67(4H,m), 3.34(2 
H,q,J=5.6Hz), 3.44(lH,dt,J=12.3,4.8Hz), 3.62(1 
H,ddd,J=12.7,9.7,3.4Hz), 3.86(1 H,t,J=6.9Hz), 4. 
22(lH,d,J=15.9Hz), 4.30(lH,d,J=l 5.6Hz), 4.58 
(lH,q,J=4.8Hz), 6.35(lH,t,J=2.3Hz), 6.39(lH,d 
d,J=8.1,1.5Hz), 6.47(lH,dd,J=8.0,1.7Hz), 6.67 
(lH,t-like), 6.92(lH,ddd,J=8.1,2.3,0.9Hz), 7.01 
( 1 H,t,J=2. 1 Hz), 7 .06( 1 H,ddd,J=8 .0, 1 .9,0 .8Hz), 
7.17(lH,t,J=8.1Hz), 7.25(lH,t,J=8.1Hz), 8.15(1 
H,s). 

IR(KBr) 1 669, 1586,1557,1 520, 1 489, 1 472, 1 427, 1 
339,1223,1 150cm- 1 . 

[0221] 

mmm 197 

(fc**197©tt*) 

2-[5-[3-(3-^7 P P v)7- J J ]-2-> ^;U-6, 

7-vtKPt O| jK[2,3-d]t 0 USv>-8(5H)--r;i,]K 
^(298mg. 0.70mmol). 2-(l,l-i?t*vKft : E 
;U*'J/)X?^U75> 2 i£|£i&(264mg). v>f 7 



Calcd:C, 60.80;H, 6.0 l;N, 15.19. 
Found:C, 60.57;H, 6.23;N, 15.05. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.97 - 2.06 (1 H, m ), 2.14 - 2.20 (1 H, m ), 2.47 (2 H, t, 
J=6.0Hz ), 2.49 (3 H, s ), 2.51 -2.54 (4 H, m ), 2.64 - 2.67 (4 

H, m ), 3.34 (2 H, q, J=5.6Hz ), 3.44 (1 H, dt, J=12.3, 4.8Hz ), 
3.62 (1 H, ddd, J=12.7, 9.7, 3.4Hz ), 3.86 (1 H, t, J=6.9Hz ), 
4.22(1 H,d, J=l 5.9Hz ),4.30 (1 H, d, J=15.6Hz ), 4.58 (1 H, 
q, J-4.8Hz ), 6.35 (1 H, t, J=2.3Hz ), 6.39 (1 H, dd, J=8.1, 

I. 5Hz ), 6.47 (1 H, dd, J=8.0, 1.7Hz ), 6.67 (1 H, t-like ), 6.92 
(1 H, ddd, J=8.1, 2.3, 0.9Hz ), 7.01(1 H, t, J-2.1Hz ), 7.06 (1 
H, ddd, J=8.0, 1.9, 0.8Hz ), 7.17 (1 H, t, J=8.1Hz), 7.25 (1 H, 
t, J=8.1Hz) 8.15(1 H,s). 



IR(KBr) 1669, 1586, 1557, 1520, 1489, 1472, 1427, 1339, 
1223 and 1 150 cm <sup>-K/sup>. 

[0221] 

Working Example 197 
(Production of compound 197 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetic 
acid (298 mg , 0.70mmol ), 2 - (1 and 1 -dioxide 
thiomorpholino ) ethylamine dihydrochloride (264 mg ), 
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^Pt°;UX^;U7S>(0.18ml),WSC(269mg)& 

xf i-tKp^v-iH.^>yhur v /-yu-7Kfo^ 

(107mg)£ DMF(7.0ml)IZ;g££i*, MST? 12 

ml)£Jn*.fcflL 7K(40ml x 3)atffif0*tt*(3 
OnJ)rft*Lfc. 

f^=l:Hl:2-Slxf;^Sixf/kI 
^y-;U=20:l)T*)ftML.2-[5-[3-(3-^Pn^x 

3-d]t°U^v>-8(5H)->T;U]-N-[2-(lJ-v^-+v 

K-4-^**;b*»j/)x^;u]T-bhTSK«bA 

ft 197)(316mg)£7^;U?yX<tLTf#fco 



diisopropyl ethylamine (0.18 ml ), mixing the WSC (269 mg ) 
and 1 -hydroxy -IH-benzotriazole monohydrate (107 mg ) to 
DMF (7.0 ml ), 12 hours it agitatedwith room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (100 ml ),water (40 ml X 3 ) and it washed with 
saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic :hexane : ethylacetate 
=l:l*l:2*ethylacetate *ethylacetate :ethanol =20:1 ), 2 - [5 - [3 
- (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro pyrido 
[2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- it acquired [2 - (1 and 
1 -dioxide -4- thiomorpholino ) ethyl ] acetamide (compound 
1 97 ) (3 1 6 mg ) as amorphous . 



elemental analysis values 

C<sub>28</sub>H<sub>33</sub>ClN<sub>6</sub>O<sub>4</sub>S*0.25H<sub>2</sub>O*0.25EtOAc 
doing 



7U M 

ft «r 

fit c 28 

H 33 C1 
N 6 0 4 
S-0.2 
5 H 2 
O-0.2 
5EtO 
Ac t 
LX 

Calcd:C,56.95;H,5.85;N,13.74. 

Found:C,56.77;H,5.86;N,13.62. 

, H-NMR(300MHz,CDCl 3 ) d 1.99-2.07(lH,m), 
2.09-2.1 8(1 H,m), 2.48(3H,s), 2.65(2H,t,J=6.2H 
z), 2.92-2.99(8H,m), 3.32-3.5 l(3H,m), 3.63(1 
H,ddd,J=12.7,9.2,3-7Hz), 3.94(1 H,br), 4.19(1H, 
d,J=15.6Hz), 4.29(lH,d,J=15.3Hz), 4.58(lH,br), 

6.36(1 H,t,J=2.3Hz), 6.39(1 H,dd,J=8.1,1.5Hz), 
6.48(lH,dd,J=8.0,1.7Hz), 6.61(1 H,t-like), 6.91 
(lH,ddd,J=8.4,2.4,0.9Hz), 7.01(lH,t,J=2.3Hz), 
7.06(1 H,ddd,J=8.0,2.0,0.8Hz), 7. 1 7(1 H,t,J=8. 1 H 
z), 7.25(lH,t,J=8.1Hz), 8.16(lH,s). 

IR(KBr)1671, 1586,1559,1514,1491, 1472,1431,1 
333,1300,1269,1223,1 150,1 123,733cm" 1 . 

[0222] 

mmm m 

«b£»198©»») 

4-[3-(3-^PP^xy^v)(2,8-v>T;U-5,6,7,8- J f 

h : 7tKPtf'jK[2,3-d]t 0 U5v>-5--r;u)7-«jy] 

-4-**rVMM*T)l,(U2mg s 0.29mmol)£ THF- 



Calcd:C, 56.95;H, 5.85;N, 13.74. 
Found:C, 56.77;H, 5.86;N, 13.62. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.99 - 2.07 (1 H, m ), 2.09 - 2.18 (1 H, m ), 2.48 (3 H, s ), 
2.65 (2 H, t, J=6.2Hz ), 2.92 -2.99 (8 H, m ), 3.32 - 3.51 (3 H, 
m ), 3.63 (1 H, ddd, J=12.7, 9.2, 3.7Hz ), 3.94 (1 H, br ), 4.19 
(1 H, d, J-15.6Hz ), 4.29 (1 H, d, J=15.3Hz ), 4.58 (1 H, 
br ),6.36 (1 H, t, J=2.3Hz ), 6.39 (1 H, dd, J-8.1, 1.5Hz ), 6.48 
(1 H, dd, J=8.0, 1.7Hz ), 6.61 (1 H, t-like ), 6.91 (1 H, ddd, 
J=8.4, 2.4, 0.9Hz ), 7.01 (1 H, t, J=2.3Hz ), 7.06 (1 H, ddd, 
J=8.0, 2.0, 0.8Hz ), 7.17(1 H, t, J=8.1Hz ), 7.25 (1 H, t, 
J=8.1Hz), 8.16(1 H,s). 

TRANSLATION STALLEDIR cm <sup>-K/sup>.KBr 



[0222] 

Working Example 198 

(Production of compound 198 ) 

4 - [3 - (3 -chlorophenoxy ) (2 and 8 -dimethyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) anilino ] - 
4 -oxo methyl butyrate melting (142 mg , 0.29mmol ) in THF 
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y*y-^(l:K5.8ml)[Cjg»*-fr % l 

;l£flfl£MT? 18 B#IHflt#Lfco 

fii£S^*llcft»(0.50nil)*Jn*fc o 

B»X^;U(60ml)*ftlX.fco 

^©SHfc£ 3 @Sl l JiSL.4-[3-(3-^PP7xy+ 

5/)(2,8-?/>^;b-5,6,7,8--Th5tKPtf , JK[2,3-d] 
t 0 'J5v>-5-f;U)T-'J/]-4-^+Vi§^(1b^ 
Ml 198)(142mg)£7^l/77*iLT»fco 

1 H-NMR(300MHz,CDCl 3 )<5 L85(lH,br), 1.94- 
1.98(lH,m), 2.33(lH,br), 2.43(lH,br), 2.48(3H, 
s), 2.56(lH,br), 2.75(lH,br), 3.10(3H,s), 3.24 
(lH,dt,J=12.9,4.6Hz), 3.47-3.54(1 H,m), 5.82(1 
H,br), 6.81-6.86(2H,m), 6.96-7.00(3H,m), 7.11 
(lH,dd,J=7.8,0.9Hz), 7.24-7.35(2H,m), 8.18(1 
H,s), C0 2 H I4HSLTL^<EIV 

IR(KBr)1661, 1582,1559,1485,1472,1406,1360,1 
271,1221cm" 1 . 

[0223] 

mmm w 

at£Va 199 om^&mmm 2oo(ft*tt 200 
omit) 

N-[4-(4-^PP7i;+v)7i~Jl/]-N-(27fi^ 
5,6,7,8-xh^tKPt°UK[2,3-d]e i J5v>-5--r 

+j->:X$/— ;U-85:15)"e»*|Lfco 

2:l-P^X^;U)-C?$blcfflgiLfco 

«»Slffl/JH<tH« 199):[a]V+49.6° (c=0.2 
225in WJ—)V). 



-methanol (1: 15.8 ml ), it added 1 normal sodium hydroxide 
aqueous solution production liquid (2.9 ml ). 

mixture 1 8 hours was agitated with room temperature . 

acetic acid (0.50 ml ) was added to reaction mixture . 

ethylacetate (60 ml ) was added. 

mixture was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum . 

solvent under vacuum , was removed in residue including the 
toluene . 

thrice it repeated this operation, 4 - [3 - (3 -chlorophenoxy ) 
(2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) anilino ] - 4 -oxo butanoic acid it 
acquired(compound 198 ) (142 mg ) as amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.85(1 H, br), 1.94 - 1.98(1 H,m), 2.33(1 H, br), 2.43(1 
H, br ), 2.48 (3 H, s ), 2.56(1 H, br ), 2.75 (1 H, br ), 3. 10 (3 
H, s ), 3.24 (1 H, dt, J=12.9, 4.6Hz ), 3.47 - 3.54 (1 H, m ), 
5.82 (1 H, br ), 6.81 - 6.86(2 H, m ), 6.96 - 7.00 (3 H, m ), 
7.11 (1 H, dd, J=7.8 S 0.9Hz ), 7.24 - 7.35 (2 H,m), 8.18(1 H, 
s ), CO<sub>2</sub>H hasnot done identification . 

IR (KBr) 1661, 1582, 1559, 1485, 1472, 1406, 1360, 1271 
and 1221 cm <sup>-l</sup>. 

[0223] 

Working Example 1 99 

(Production of compound 199 ) &Working Example 2 00 
(Production of compound 200 ) 

N- [4 - (4 -chlorophenoxy ) phenyl ] -N- (2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) acetamide 
was divided with chiral column (OJ, developing 
liquid :hexane :ethanol =85:15 ). 

Furthermore it refined these compound with respective 

[shirikagerukaramukuromatogurafii ] 

(basic :hexane :ethylacetate =2:l*ethylacetate ). 

retention time small (compound 199 ): [;al] 
<sup>20</supXsub>D</sub>=+49.6* 
(c=0.2225inmethanol ). 



5c*##fttC22H 2l C 
lN 4 O 2 -0.5H 2 OcfcLT 



elemental analysis values 

C<sub>22</sub>H<sub>2 1 </sub>ClN<sub>4</sub>O<sub>2</sub>*0. 5H<sub>2</sub>0 
doing 



Calcd:C,63.23;H,5.31;N,13.41. 

Found:C,63.46;H,5.27;N,13.13. 

«#B*IH!*«b£«fl 200):[a] 20 D =-39.6° ( c =0.2 
285in *$J—)\,\ 



Calcd:C, 63.23^5.31 ;N, 13.41. 

Found:C, 63.46;H, 5.27;N, 13.13. 

retention time large (compound 200 ): [;al] 
<sup>20</sup><sub>D</sub>=-39.6* 

{ n oooc: +u, 1 \ 
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5E*5J k WfflC22H 2 iC 
lN 4 O 2 -0.5H 2 O<hLT 



(c=0.2285inmethanol ). 

elemental analysis values 

C<sub>22</sub>H<sub>21</sub>ClN<sub>4</sub>O<sub>2</sub>*0.5H<sub>2</sub>O 
doing 



Calcd:C,63.23;H,5.31;N,13.41. 
Found:C,63.59;H,5.25;N,13.17. 
[0224] 



mmm 201 

tfb^tt 201 <Dfi&) 

245.[3.(3^PP^xy^rV)7-U/]-2^5 1 ;U-6 ) 
7- vfc KP t° V K[2,3-d] t? 'J 5 v>-8(5H)--f ;U]-N- 
[2-(4-^^JU7^'J-/)X^;U]7-bhT5K(199m 
g, 0.36mmol)&t/iSaOitK^MJ^A(115mg) 
;U-THF-7K(4:1:K 12ml)fCJi'&*-& 

90 deg C Tf 1.5 m^mWLtzo 

= 1:2— ft»X^U:X^iy— ;b=20:l — 10:l)-e« 
SL.2-[5-[3-(3-^PP7x/*i/)7xijy]-2-^ 
^;U-6 f 7-S?tKPtr'JK[2 f 3-d]brUSS?^-8(5H)- 
-f^l-N-^-Cl-^+vK^-^^^E^U^'J^X^ 
;U]7-th75Ktfb£» 201)(124mg)$-7 ; E;^ 



Calcd:C, 63.23;H, 5.31 ;N, 13.41. 
Found:C, 63.59;H, 5.25;N, 13.17. 
[0224] 

Working Example 2 01 
(Production of compound 201 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- 
[2 - (4 -thiomorpholino ) ethyl ] acetamide (199 mg , 
0.36mmol ) and sodium periodate (1 15 mg ) was mixed to 
methanol -THF - water (4: 1 : 1 and 1 2 ml ). 

mixture 1 .5 hours was agitated with 90 deg C. 

Including ethylacetate (70 ml ), it dried with anhydrous 
sodium sulfate . 

solvent was removed under vacuum , residue was refined with 
the[shirikagerukaramukuromatogurafii ] 
(basic ihexane : ethylacetate =1:2* ethylacetate :ethanol 
=20:1*10:1 ), 2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] -N- [2 - (1 -oxide -4- thiomorpholino ) ethyl ] 
acetamide (compound 201 ) (124 mg ) was acquired with 
amorphous . 



elemental analysis values 

C<sub>28</sub>H<sub>33</sub>ClN<sub>6</sub>O<sub>3</sub>S*0.75H<sub>2</sub>O*l/3EtOAc 
doing 



«ffitc 2 
8 H 33 C1 

N 6 0 3 S- 
0.75H 2 
0-1/3E 
tOAci: 
LT 

Calcd:C,57.57;H,6.12;N,13.74. 

Found:C,57.67;H,6.10;N,13.68. 

, H-NMR(300MHz,CDCl 3 ) 6 1.97-2.05(1 H,m), 
2.13-2.19(lH,m), 2.48(3H,s), 2.57(2H,t,J=6.0H 
z), 2.61-2.74(5H,m), 2.74-2.82(1 H,m), 3.02-3.1 
2(2H,m), 3.39(2H,dq,J=2.1,5.7Hz), 3.45(lH,dt,J 
=17.1 ,4.8Hz), 3.63(1 H,ddd,J=l 3. 1 ,9.2,3.7Hz), 
3.94(lH,br), 4.25(2H,s), 4.56(lH,br), 6.35(1H, 
t,J=2.1Hz), 6.39(lH,dd,J=7.8,1.8Hz), 6.46(lH,d 
d,J=8.1,1.5Hz), 6.62(1 H,t-like), 6.91(lH,ddd,J= 
8.1,2.1,0.9Hz), 7.01(lH,t,J=2.3Hz), 7.06(lH,dd 
d,J=8.0,1.9,l.lHz), 7.17(lH,t,J=8.1Hz), 7.25(1 



Calcd:C, 57.57;H, 6.12;N, 13.74. 
Found:C, 57.67;H, 6.1 0;N, 13.68. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.97 - 2.05 (1 H, m ), 2.13 - 2.19 (1 H, m ), 2.48 (3 H, s ), 
2.57 (2 H, t, J=6.0Hz ), 2.61 -2.74 (5 H, m ), 2.74 - 2.82 (1 H, 
m ), 3.02 - 3.12 (2 H, m ), 3.39 (2 H, dq, J=2.1, 5.7Hz ), 3.45 
(1 H, dt, J=17.1, 4.8Hz ), 3.63 (1 H, ddd, J=13.1, 9.2, 
3.7Hz ),3.94 (1 H, br ), 4.25 (2 H, s ), 4.56 (1 H, br ), 6.35 (1 

H, t, J=2.1Hz ), 6.39 (1 H, dd, J=7.8, 1.8Hz), 6.46 (1 H, dd, 
J=8.1, 1.5Hz ), 6.62(1 H,t-like ), 6.91(1 H, ddd, J=8. 1,2.1, 
0.9Hz ), 7.01 (1 H, t, J=2.3Hz), 7.06(1 H, ddd, J=8.0, 1.9, 

I. 1Hz ), 7.17 (1 H, t, J=8.1Hz ) 7.25 (1 H, t, J=8.1Hz ), 8.14 
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H,t,J=8.1Hz), 8.14(lH,s). 

IR(KBr)1665,1586,1557,1518,1491, 1472,1426,1 
337,1223,1150,733cm" 1 . 



[0225] 

mmm 202 

(it£ty 202 ©Sit) 

7-vtKPt°UR2,3-d]t°U^V>-8(5H)--r^]-N-- 
[2Kl,4-v^^r-y--8-7^Xt 0 P[4.5]^>-8-^ 
^)X^U]r-th75K(805mg, 1.36mmol)£ TH 
F(28ml)(C?gfl?£-ri\ l *l£i£l£(14ml)£jQ*_ 

Sfttt* 30 R|ffliPj»J13tLfco 

|^x^;U(250ml)£*Q7Lfco 

;l^«B*fi!Pftll**-fh l J'!?A*»a(50iiil) 
ai;filPft*7K(150ml x 2)T:i5fc;$Lfco 

^U«20:l-*10:l)T?HaL.2-[5-[3-(3-^PP7 
xy^v)T-'J/]-2->^;U-6,7-vtKPt 0, jK 
[2,3-d]t°'J5v>-8(5H)--f;U]-N-[2-(4^^V- 
l-e^Ui/-yU)X^;U]T-bhT5K«b^*20 
2)(639mg)£7^E;U?7XiLT»fco 



(1 H,s). 
IR (KBr ) 

1,665,158,615,571,518,149,114,721,426,133,712,231,150,733 
cm <sup>-K/sup>. 

[0225] 

Working Example 2 02 
(Production of compound 202 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 arid 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- 
melting [2 - (1 and 4 -dioxa -8-aza spiro [4. 5] decane -8-yl ) 
ethyl ] acetamide (805 mg , 1.36mmol ) in THF (28 ml ), it 
added 1 normal hydrochloric acid (14 ml ). 

mixture was done 30 hour heating and refluxing . 
ethylacetate (250 ml *) was added. 

mixture saturated sodium bicarbonate * aqueous solution (50 
ml ) and was washed with saturated saline (150 ml X 2 ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](dichloromethane rmethanol 
=20:1*10:1 ), 2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ] -N- it acquired [2 - (4 -oxo -1- bipyridinyl ) ethyl ] 
acetamide (compound 202 ) (639 mg ) as amorphous . 



7G*#*ffIC29H 3 3C 

lN 6 O 3 -0.5H 2 O<kLT 



elemental analysis values 

C<sub>29</sub>H<sub>33</sub>ClN<sub>6</sub>O<sub>3</sub>*0.5H<sub>2</sub>O 
doing 



Calcd:C,62.41;H,6.14;N,15.06. 

Found:C,62.48;H,6.13;N,14.63. 

, H-NMR(300MHz,CDCl 3 ) <5 1.95-2.05(lH,m), 
2.11-2.19(lH,m), 2.36(4H,t,J=6.2Hz), 2.49(3H, 
s), 2.60(2H,t,J=6.0Hz), 2.74(4H,t,J=6.0Hz), 3.4 
l(2H,q,J=5.9Hz), 3.44-3.50(lH,m), 3.63(lH,dd 
d,J=12.7,9.5,3.5Hz), 3.86(lH,d,J=7.2Hz), 4.23 
(lH,d,J= 15.9Hz), 4.32(lH,d,J=15.3Hz), 4.56(1 
H,q-like), 6.34(1 H,t,J=2.3Hz), 6.39(1 H,ddd,J=8. 
3,2.3,0.6Hz), 6.45(lH,dd,J=8.0,1.7Hz), 6.73(1 
H,t-like), 6.91(lH,ddd,J=8.2,2.3,1.0Hz), 7.01(1 
H,t,J=2.1Hz), 7.06(lH,ddd,J=8.0,1.9,l.lHz), 7.1 
7(lH,t,J=8.1Hz), 7.25(lH,t,J=8.1Hz), 8.13(1H, 
s). 



Calcd:C, 62.41;H, 6.14;N, 15.06. 
Found:C, 62.48;H, 6.13;N, 14.63. 

<sup>K/sup>H-nrnr (300 MHz , CDCKsub>3</sub> );de 
1.95-2.05 (1 H,m), 2.11 -2.19(1 H, m ), 2.36(4 H, t, 
J=6.2Hz ), 2.49 (3 H, s ), 2.60(2 H, t, J=6.0Hz ), 2.74 (4 H, t, 
J=6.0Hz ), 3.41 (2 H, q, J=5.9Hz ), 3.44 - 3.50 (1 H, m ), 3.63 
(1 H, ddd, J=12.7, 9.5, 3.5Hz ), 3.86 (1 H, d, J=7.2Hz ), 4.23 
(1 H, d, J=15.9Hz ), 4.32(1 H, d, J=15.3Hz ), 4.56 (1 H, 
q-like ), 6.34 (1 H, t, J=2.3Hz ), 6.39 (1 H, ddd, J=8.3, 2.3, 
0.6Hz ), 6.45 (1 H, dd, J=8.0, 1.7Hz ), 6.73 (1 H, t-like ), 6.91 
(1 H, ddd, J=8.2, 2.3, 1.0Hz),7.01 (1 H, t, J=2.1Hz ),7.06 (1 
H, ddd, J=8.0, 1.9, 1.1Hz ), 7.17 (1 H, t, J=8.1Hz ), 7.25 (1 H, 
t,J=8.1Hz) 8.13(1 H,s). 



IR(KBr)1717,1669,1586,1557,15 
16,1489,1472,1427,1337,1223,11 
50,912,743cm- 1 . 



IR 

(KBr )1 7, 171, 669,158,615,57 1,5 16,148,914,721, 427,1 33,71 2,23 1,1 50,91 2,743 
cm <sup>-K/sup>. 
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[0226] 

mm®\ 203 

(<b*» 203 ©Sift) 

2-[5-[3-(3-<7P P^x/^r v)7-U /]-2-^U-6, 

[2-(4-^-+V-l-t°^ , Jv^;U)x^;L,]T4zh7^K 
(271mg. 0.49mmol)£;*£/— JH5.0ml)IZ?§fi?£ 
i±. 7K^^b*^*^-h , J^A(22mg)^*P^tr 0 



1ST? 5 #M 



7*h>(0.50ml)£}ia*_. 

Mx^U(100ml)£i)n*.fcSL 7K(30ml)&U: 
ISWfttt*(20rol)Tft£Lfc o 

yU)T?fll>!L.2-[5-[3-(3-^PP7iy*5/)T-y 
y]-2->T;U-6,7-vtKPt 0| JK[2,3-d]t 0, J^V>-8 
(5H)-^;U]-N-[2K4-bKP^V-l-t°^'Jv-;U) 
X^;U]7-trhT5K«k^fel 203)(240mg)£&fe 



mpl88-189 deg C. 

5c*#*rflt C 29 H 35 
ClN 6 O 3 -0.25H 2 O<t 
LT 



[0226] 

Working Example 2 03 

(Production of compound 203 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- 
melting [2 - (4 -oxo - 1 - bipyridinyl ) ethyl ] acetamide (271 
mg , 0.49mmol ) in methanol (5.0 ml ), it added the sodium 
borohydride * (22 mg ). 

mixture 2 hours was agitated with room temperature,. 

Including acetone (0.50 ml ), mixture 5 min was agitated with 
room temperature . 

After adding ethylacetate (100 ml ), water (30 ml ) and you 
washed with saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with the 
recrystallization (ethylacetate ), 2 - [5 - [3 - (3 
-chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 
and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- it acquired [2 - (4 
-hydroxy - 1 - bipyridinyl ) ethyl ] acetamide (compound 203 ) 
(240 mg ) as colorless crystal . 

mp!88-189degC. 



elemental analysis values 

C<sub>29</sub>H<sub>35</sub>ClN<sub>6</sub>O<sub>3</sub>*0.25H<sub>2</sub>O 
doing 



Calcd:C,62.69;H,6.44;N, 15.13. 

Found:C,62.74;H,6.64;N, 14.86. 

1 H-NMR(300MHz,CDCl 3 ) <S 1.26-1.37(2H,m), 
1.77(2H,br), 1.98-1.20(4H,m), 2.44(2H,t,J=6.0H 
z), 2.48(3H,s), 2.62-2.66(2H,m), 3.33(2H,q,J= 
5.7Hz), 3.45(lH,dt,J=12.9,5.1Hz), 3.56-3.65(2 
H,m), 3.95(lH,d,J=6.3Hz), 4.24(lH,d,J=16.5H 
z), 4.30(1 H,d,J=16.5Hz), 4.58(1 H,q-like), 6.35- 
6.40(2H,m), 6.47(1 H,dd,J=8. 4, 1.8Hz), 6.78(1H, 
br), 6.91(lH,ddd,J=8.1,2.4,0.9Hz), 7.01(lH,t,J= 
2.3Hz), 7.06(1 H,ddd,J=8.1, 2.1,0.9Hz), 7.16(1H, 
t,J=8.0Hz), 7.25(lH,t,J=8.3Hz), 8.14(lH,s), OH 

IR(KBr)1667,1586,1557,1514,1489,1472,1431,l 
339,1223,1150,733cm" 1 . 

[0227] 

mmm 204 

(it£ty 204 tOffijfi) 



Calcd:C, 62.69;H, 6.44;N, 15.13. 
Found:C, 62.74;H, 6.64;N, 14.86. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.26- 1.37(2 H,m), 1.77 (2 H, br), 1.98- 1.20 (4 H, m ), 
2.44 (2 H, t, J=6.0Hz ), 2.48(3 H, s ), 2.62 - 2.66 (2 H, m ), 
3.33 (2 H, q, J-5.7Hz ), 3.45 (1 H, dt, J=12.9, 5.1Hz ), 3.56 - 
3.65 (2 H, m ), 3.95 (1 H, d, J=6.3Hz ), 4.24(1 H, d, 
J=16.5Hz ), 4.30 (1 H, d, J=16.5Hz ), 4.58 (1 H, q-like ), 6.35 
- 6.40 (2 H, m ), 6.47 (1 H, dd, J=8.4, 1 .8Hz ), 6.78 (1 H, br ), 
6.91 (1 H, ddd, J=8.1, 2.4, 0.9Hz ), 7.01(1 H, t, J=2.3Hz ), 
7.06 (1 H, ddd, J=8.1, 2.1, 0.9Hz ), 7.16 (1 H, t, J=8.0Hz ), 
7.25 (1 H, t, J=8.3Hz ) 8. 14 (1 H, s ), OH has not done 
identification . 

IR (KBr) 

1,667,158,615,571,514,148,914,721,431,133,912,231,150,733 
cm <sup>-K/sup>. 

[0227] 

Working Example 2 04 
(Production of compound 204 ) 
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;upxz:;U]-5,6,7,8-xh5tKPtf l JK[2,3-d]lf l J 
5i5>-5-75>(290mg, 0.74mmol)Xtf»t*tf 
l£(7.0ml)£;g££-y\ 150 deg CT*17.5B#MJK 

»Blx^;U(100ml)*ftlS.fctt. 1 «S*IHb:>- 
hU*A*»«(30mlx2). *(30ml);fttfffiS]ft 
**(20ml)T?ifeS»Lfco 

B»x^;U)-e««L, N-(8-7-b^;U-2-^^;U- 
5,6,7 9 8-xh^tKPt 0| JK[2,3-d]e'J^V>-5-^ 

;u)-N-[2-(7x~;ux;u^T-;u)^x-;u]7-th 

T5K(ft*tt 204)(271mg)£7 : EJU?T;*iLT 

1 H-NMR(300MHz,CDCl 3 )syn ft&tf anti 
;g#^(2:l)Sl.78-1.88(2/3H,m), 1.90(lH,s), 1. 
96-2.07(l/3H,m), 2.04(2H,s), 2.33-2.42(2/3H, 
m), 2.47(1 H,s), 2.54(lH,s), 2.60(2H,s), 2.65(2 
H,s), 2.74-2.85(l/3H,m), 3.50(2/3H,ddd,J=16.2, 
10.7,3.5Hz), 3.81(l/3H,dt,J=13.5,5.9Hz), 3.94(1 
/3H,ddd,J=14.2,9.8,4.7Hz), 4.06-4.1 l(2/3H,m), 
5.51(l/3H,t,J=5.1Hz), 6.01(2/3H,dd,J=10.1,5.9H 
z), 6.71(2/3H,dd,J=8.1,1.5Hz), 6.71-6.76(1/3H, 
m), 6.90(2/3H,dd,J=8.3,1.7Hz), 7. 02(2/3 H,td,J= 
7.5,1.5Hz), 7.03-7.12(lH,m), 7.17(2/3H,td,J=7. 
7,1.3Hz), 7.35-7.53(5H,m), 8.69(2/3H,s), 8.81 
(l/3H,s). 

IR(KBr)1672,1590,1545,1470,1437,1370,13 
1 8, 1 304, 1 267, 1 229,9 1 2,737cm" 1 . 



[0228] 

205 

(fc*»2<»ffl«tt) 

4-[5-[5-[[3-(3^PP7iy+ypi-^]-l'5>/]-2 
->^;ix-6,7-vtKPt°UK[2,3-d]t 0| JSv>-8(5H) 

->f^]^>^;u]-i-t°^^v>*;u^>^ t-z?T 

;U(1 .84g, 2.97mmol)^y^> f — ;U(30ml)IC^fi? 

v7yh'JtKP/1xO^h'J^A(0.37g)&lX^ 
K(0.90ml)£Jjn*fc o 

e£«d££S"c i.5 ftimai*Lfc. 

(50ml),*(30ml)a^fi?PftJfi*(20ml)-(?a» 



8 -acetyl -2- methyl -N- [2 - (phenyl sulfanyl ) phenyl ] - 5, 6, 
7 and 8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine 
(290 mg , 0.74mmol ) and mixing the acetic anhydride (7.0 
ml ), 17.5 hours it agitated with 150 deg C. 

After adding ethylacetate (100 ml ), 1 normal sodium 
hydroxide aqueous solution production liquid (30 ml X 2 ), 
water (30 ml ) and you washedwith saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=l:l*ethylacetate ), N- (8 -acetyl -2- methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) -N- it 
acquired [2 - (phenyl sulfanyl ) phenyl ] acetamide 
(compound 204 ) (271 mg ) as amorphous . 

mixture (2: l);de 1.78 of <sup>K/sup>H-nmr (300 MHz , 
CDCKsub>3</sub> ) syn body and anti body - 1 .88 (2/3 H, 
m ),1.90 (1 H, s ), 1.96 - 2.07 (1/3 H, m ), 2.04 (2 H, s ), 2.33 
- 2.42 (2/3 H, m ), 2.47 (1 H, s ), 2.54 (1 H, s ),2.60 (2 H, s ), 
2.65 (2 H, s ), 2.74 - 2.85 (1/3 H, m ), 3.50 (2/3 H, ddd, 
J=16.2, 10.7, 3.5Hz ), 3.81 (1/3 H, dt, J=13.5, 5.9Hz ), 3.94 
(1/3 H, ddd, J=14.2, 9.8, 4.7Hz ), 4.06 -4.1 1 (2/3 H, m ), 5.51 
(1/3 H, t, J=5.1Hz ), 6.01 (2/3 H, dd, J=10.1, 5.9Hz ), 6.71 
(2/3 H, dd, J=8.1, 1 .5Hz ), 6.71 - 6.76 (1/3 H, m ), 6.90 (2/3 
H, dd, J=8.3, 1.7Hz ), 7.02 (2/3 H, td, J=7.5, 1.5Hz ), 7.03 - 
7.12 (1 H, m ), 7.17 (2/3 H, td, J=7.7, 1.3Hz ), 7.35 - 7.53(5 
H, m ), 8.69 (2/3 H, s ), 8.81 (1/3 H, s ). 

IR (KBr ) 

1 ,672, 1 59,0 1 5,45 1 ,470, 1 43,7 1 3,701 ,318,1 30,4 1 2,67 1 ,229,9 12,737 
cm <sup>-K/sup>. 

[0228] 

Working Example 2 05 
(Production of compound 205 ) 

4 - [5 - [5 - [[3 - (3 -chlorophenoxy ) phenyl ] imino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] pentyl ] - 1 -piperazine carboxylic acid t-butyl (1.84 
g, 2.97mmol ) was melted in methanol (30 ml ). 

cyano tri hydro sodium borate (0.37 g ) and acetic acid (0.90 
ml ) was added. 

mixture 1 .5 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),1 normal sodium hydroxide aqueous 
solution production liquid (50 ml ), water (30 ml ) and it 
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Ltzo 

^JU-2:l-*l:l)-CHaL*4.[5-[5-[3-(3-^PP 
7xy*S/)T='J-/]-2-/5 1 ;b-6 > 7-S?tKPfcf l J 
Kp f 3-d]tf , J5S?>-8(5HH r ;U]'<>^;U]-l-bf 

^ 5?>*;b*>» t-^yutfba* 205X1 .3 i 

5c*»«f ft C 3 4H 45 C1N 6 0 3 tLX 



Calcd:C,65 . 74;H,7.30;N, 1 3 . 53 . 

Found:C,65 .36;H,7.70;N, 13.55. 

! H-NMR(300MHz,CDCl 3 ) 51.31-1 .39(2H,m), 
1.46(9H,s), 1.51-1.67(4H,m), 1.87-1. 94(1 H,m), 
2.05-2.12(lH,m), 2.31-2.39(6H,m), 2.46(3H, 
s), 3.31(lH,dt,J=12.9,4.7Hz), 3.43(4H,t,J=5.1H 
z), 3.41-3.50(lH,m), 3.64(2H,t,J=7.4Hz), 3.77 
(lH,d,J=6.6Hz), 4.49(lH,q,J=4.8Hz), 6.34(lH,t, 
J=2.3Hz), 6.37(lH,dd,J=8.0,1.7Hz), 6.44(lH,d 
d,J=8.1,1.5Hz), 6.91(lH,ddd,J=8.3,2.4,0.9Hz), 
7.01(lH,t,J=2.3Hz), 7.06(lH,ddd,J=8.0,2.0,l.lH 
z), 7.16(lH,t,J=8.1Hz), 7.24(1 H,t,J=8.1 Hz), 8.0 
2(lH,s). 

IR(KBr) 1 694, 1 593, 1 555, 1 472, 1 427, 1 250, 1 225, 1 
173,1150cm" 1 . 

[0229] 

mmm 206 

(it£ty} 206 ©Kit) 

N-[3-(3-^PP^xy^rvpx~yU]-2->^;U-8-[4 
-(l-t°^v-^U)^yU]--5,6,7,8-T-h7tKPt 0 
UK[2,3-d]t o, J^v>-5-TS>(243mg.0.48mmo 
l)Sl/^T> : E^ r >'ix(45mg)^T-th-h , J;U 
(5.0ml)lC;g££t!\ 95 deg C V 11 B*|!fl«#L 

tZo 

RKx^K10Qml)£*n*.fc. 
S*«l**(30ml)ai;fi*Dft*7K(20ml)T?ft 

*Lfc. 

JSK*«ET. SSL, Wk**sWf)\,±3 
A^P-7h^7-f-(tt*tt:^*-y->:ft»x 
^;U=3:l-ft»X^;U)T?||«L.4-t4-[5-[3- 
(3->7PP^xy+v)7x«jy]-2-^^;U-6,7-v 
tKPt°'JK[2,3-d]t°'J5v>-8(5HM;U]^ 



washed with saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic ihexane rethylacetate 
=2:1*1:1 ), 4 - [5 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ] pentyl ] - 1 -piperazine carboxylic acid t-butyl it acquired 
(compound 205 ) (1.31 g ) as amorphous . 

elemental analysis values 

C<sub>34</sub>H<sub>45</sub>ClN<sub>6</sub>0<sub>3</sub> 
doing 

Calcd:C, 65.74;H, 7.30;N, 13.53. 
Found:C, 65.36;H, 7.70;N, 13.55. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1 .3 1 - 1 .39 (2 H, m ), 1 .46 (9 H, s ), 1 .5 1 - 1 .67 (4 H, m ), 
1.87- 1.94(1 H,m),2.05- 2.12(1 H, m ), 2.31 - 2.39 (6 H, 
m ), 2.46 (3 H, s ), 3.31 (1 H, dt, J=12.9, 4.7Hz ), 3.43 (4 H, t, 
J=5.1Hz ), 3.41 - 3.50(1 H, m ), 3.64 (2 H, t, J=7.4Hz ), 3.77 
(1 H, d, J=6.6Hz ), 4.49 (1 H, q, J=4.8Hz ), 6.34 (1 H, t, 
J=2.3Hz ), 6.37 (1 H, dd, J=8.0, 1.7Hz ), 6.44 (1 H, dd, J=8.1, 
1.5Hz ), 6.91 (1 H,ddd, J=8.3, 2.4, 0.9Hz),7.01 (1 H, t, 
J=2.3Hz), 7.06(1 H, ddd, J=8.0,2.0, 1.1Hz), 7.16(1 H, t, 
J=8.1Hz ), 7.24 (1 H, t, J=8.1Hz ) 8.02 (1 H, s ). 

IR(KBr) 1694, 1593, 1555, 1472, 1427, 1250, 1225, 1173 
and 1 150 cm <sup>-K/sup>. 

[0229] 

Working Example 2 06 
(Production of compound 206 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [4 - (1 
-piperazinyl ) butyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine (243 mg , 0.48mmol ) andmixing 
ammonium formate (45 mg ) to acetonitrile (5.0 ml ), 11 
hours it agitated with 95 deg C. 

ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=3:1 *ethylacetate ), 4 - [4 - [5 - [3 - (3 -chlorophenoxy ) 
anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ] butyl ] - 1 -piperazine carbaldehyde it 
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6X132mg)S*^;UtLTftfco 

1 H-NMR(300MHz,CDCl 3 ) <5 1.52(2H,quintet,J= 
7.2Hz), 1.65(2H,quintet,J=7.2Hz), 1.86-1.96(1 
H,m), 2.04-2.14(lH,m), 2.39-2.46(6H,m), 2.46 
(3H,s), 3.32(lH,dt,J=12.6,4.9Hz), 3.38(2H,t,J= 
5.1Hz), 3.46(lH,ddd,J=13.0,9.8,3.4Hz), 3.56(2 
H,t,J=5.0Hz), 3.66(2H,t,J=7.1Hz), 3.81(lH,br), 
4.49(1 H,br), 6.34(lH,t,J=2.3Hz), 6.37(lH,dd,J= 
8.0,1.4Hz), 6.45(1 H,dd,J=8.0,2.0Hz), 6.91(lH,d 
dd,J=8. 2,2.3,1.0Hz), 7.01(lH,t,J=2.1Hz), 7.06(1 
H,ddd,J=8.0,2.0,l.lHz), 7.16(lH,t,J=8.1Hz), 7.2 
4(lH,t,J=7.8Hz), 8.02(lH+lH,s). 

IR(KBr)1669,1593,1557,1514,1489,1472,1435,l 
223,1148,733cm' 1 . 



[0230] 

mmm 207 

(it^m 207 CD§ti£) 

K[2,3-d]t 0| J^V>-5--r;L/)-N-[2-(^x-jUX;U^ 
T-;upx— ;U]7-th7SK(376mg.0.87mmol) 
* THF-*£y-jl/(i;i % 14nd)(::3M**-H\ 1 
S*fMb^hU^A7K*«(7.0ml)*»ljLfco 

S^tt^^ffltf 11.5 EfHSSttLfco 

fi(6ffl*»lciffl|x^;u(i00iiil)tlnAfc« 

Sftttfc*(30ml)»tfttft*tt*(20ml)Uife 
ifLfco 

A^P-7h^7-f-(**tt:^-y->:B»x 
f^=3:Hftilf^)T«8L, S&lCftH 
tSfiSSfTl\ N-(2-^JI/.5,6,7,8-fh7t 
KPt o, JK[2,3-d]t 0| J^V>-5--r^U)-N-[2-px 

-;bx;u^T-;u)^x^yu]7-trh7£K(<b^ 

ft 207)(283mg)£fcfe*6ftfcLTttfc o 

mpl75-176 deg C. 

5c*#*r It C 22 H 22 N 4 OS tLX 



Calcd:C,67.67;H,5.68;N,14.35. 

Found:C,67.48;H,5.46;N, 14.35. 

1 H-NMR(300MHz,CDCl 3 )syn anti (*<Z) 

g^(5: 1)51. 83-1. 91(5/3H,m), 1.94(l/2H,s), 
2.04(5/2H,s), 2.27-2.34(1 /3H,m), 2.34(l/2H,s), 
2.48(5/2H,s), 2.79(1 /6H,br), 3.13-3. 15(5/6H, 



acquired (compound 206 ) (132 mg ) as oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.52 (2 H, quintet, J=7.2Hz ), 1 .65 (2 H, quintet, J=7.2Hz ), 
1.86- 1.96(1 H,m), 2.04 -2.14(1 H,m),2.39 -2.46 (6 H, 
m ), 2.46 (3 H, s ), 3.32 (1 H, dt, J=12.6, 4.9Hz ), 3.38 (2 H, t, 
J=5.1Hz ), 3.46 (1 H, ddd, J=13.0, 9.8, 3.4Hz ), 3.56 (2 H, t, 
J=5.0Hz ), 3.66 (2 H, f , J=7.1Hz ), 3.81(1 H, br ), 4.49 (1 H, 
br ), 6.34 (1 H, t, J=2.3Hz ), 6.37 (1 H, dd, J=8.0, 1.4Hz ), 
6.45 (1 H, dd, J=8.0, 2.0Hz ), 6.91 (1 H, ddd, J=8.2, 2.3, 
1.0Hz ), 7.01 (1 H, t, 3=2.1 Hz ), 7.06 (1 H, ddd, J=8.0, 2.0, 
1.1 Hz ),7.16 (1 H, t, J=8.1Hz ), 7.24 (1 H, t, J=7.8Hz ), 8.02 
(1H+1H.S). 

IR (KBr ) 

166,915,931,557,151,414,891,472,143,512,231,148,733 cm 
<sup>-l</sup>. 

[0230] 

Working Example 2 07 
(Production of compound 207 ) 

N- (8 -acetyl -2- methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) -N- melting [2 - (phenyl sulfanyl ) 
phenyl ] acetamide (376 mg , 0.87mmol ) in THF -methanol 
(1:1 and 1 4 ml ), it added 1 normal sodium hydroxide 
aqueous solution production liquid (7.0 ml ). 

mixture 1 1 .5 hours was agitated with room temperature . 

ethylacetate (100 ml ) was added to reaction mixture . 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic rhexane rethylacetate 
=3:1 *ethylacetate ), furthermore did recrystallization with 
acetic acid , N- (2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) -N- itacquired [2 - (phenyl sulfanyl ) 
phenyl ] acetamide (compound 207 ) (283 mg ) as colorless 
crystal . 

mpl75-176deg C. 

elemental analysis values 

C<sub>22</sub>H<sub>22</sub>N<sub>4</sub>OS doing 
Calcd:C, 67.67;H, 5.68;N, 14.35. 
Found:C, 67.48;H, 5.46;N, 14.35. 

mixture (5: l);de 1.83 of <sup>K/sup>H-nmr (300 MHz , 
CDCKsub>3</sub> ) syn body and anti body - 1.91 (5/3 H, 
m ),1 .94 (1/2 H, s ), 2.04 (5/2 H, s ), 2.27 - 2.34 (1/3 H, m ), 
2.34 (1/2 H, s ), 2.48 (5/2 H, s ), 2.79 (1/6 H, br ), 3.13 -3.15 
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m), 3.40-3.48(lH,m), 5.35(5/6H,s), 5.43(1/6H, 
s), 5.06(5/6H,dd,J=9.2,5.6Hz), 6.75(l/6H,br), 6. 
87-6.90(5/3H,m), 7.02-7. 10(3/2H,m), 7.17(5/6 
H,t,J=7.5Hz), 7.45-7.48(5H,m), 8.23(5/6H,s), 8. 
35(l/6H,s). 

IR(KBr)1661,1601, 1568,1470,1439,1381, 1343,1 
319,1302,752,733cm* 1 . 



[0231] 

mmm 20s 

(it£ty 208 (D§££) 

4- [5-[5-[3-(3-^Pn7xy^ri/)T- l J/]-2->^;U 
-6,7-vtKnt 0 UK[2,3-d]e»J^v>-8(5HM;U] 

^>T;u]-i-t°^v>^;u7n>^ t-^;u(i.24 

g % 2.00mmol)£l^X^U(30ml)lC^fl?£t!\ 4 
aS*»-B»X^^(lQinl)SJinAfco 

?i^tt*Ma-c 17 fimmnuzo 

BKx^jK300mi)*Jnx.fco 

S^ttl^t&ft»M**^h'J^A***(30ml) 
Xt/*(90ml)SftlS.fco 

#«»**(100ml)atfte|Pftffi*(50 
mlx2)-0**Lfc. 

*H*ft»X^U(50mlx2)Tf«ltiJLfco 
tz 0 

JU=85:15)T?«SU N-[3-(3-^PP 
7i/+vpi-^]-2^f;i/-8-[5-(l-tX7i/Z 
;U)^>^;U]-5,6,7,8-^h^tKPt 0, JK[2,3-d]t° 
V5i/>-5-75>(*b^208)(971mg)£7^;u:7 

1 H-NMR(300MHz,CDCl 3 ) 5 1.33(2H,quintet,J= 
7.7Hz), 1.51-1.65(4H,m), 1.85-1.96(lH,m), 2.0 

5- 2.14(lH,m), 2.32(2H,t,J=7.7Hz), 2.40(4H,br), 
2.46(3H,s), 2.89(4H,t,J=4.8Hz), 3.31(lH,dt,J= 

12.6,4.7Hz), 3.45(lH,ddd,J=13.0,9.8,3.4Hz), 3.6 
4(2H,t,J=7.1Hz), 3.79(1 H,d,J=6.3Hz), 4.49(1 H, 
q,J=5.1Hz), 6.34(lH,t,J=2.0Hz), 6.37(lH,dd,J= 
7.8,2. 1Hz), 6.45(lH,dd,J=8.0,2.0Hz), 6.91(lH,d 
dd,J=8.1,2.7,0.6Hz), 7.01(lH,t,J=2.3Hz), 7.06(1 
H,ddd,J=7.8,1.8,0.6Hz), 7.16(lH,t,J=8.1Hz), 7.2 
4(lH,t,J=8.1Hz), 8.01(lH,s), NH liH^LTl* 
^LVIR(KBr)1593,1555,1514,1489,1472,1429,12 
23,1148,912,737cm- 1 . 
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(5/6 H, m ), 3.40 - 3.48 (1 H, m ), 5.35 (5/6 H, s ), 5.43 (1/6 

H, s ), 5.06 (5/6 H, dd, J=9.2, 5.6Hz ), 6.75 (1/6 H, br ), 6.87 
-6.90 (5/3 H, m ), 7.02 - 7.10 (3/2 H, m ), 7.17 (5/6 H, t, 
J=7.5Hz ), 7.45 - 7.48 (5 H, m ), 8.23 (5/6 H, s ), 8.35 (1/6 H, 
s). 

IR (KBr) 

166,1 16,01 1,568,147,014,391,381,134,313,191,302,752,733 
cm <sup>-K/sup>. 

[0231] 

Working Example 2 08 
(Production of compound 208 ) 

4 - [5 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
pentyl ] - 1 -piperazine carboxylic acid t-butyl melting (1.24 
g, 2.00mmol ) in ethylacetate (30 ml ), it added 4 normal 
hydrochloric acid -ethylacetate (10 ml ). 

mixture 1 7 hours was agitated with room temperature . 

ethylacetate (300 ml ) was added. 

saturated sodium bicarbonate * aqueous solution (30 ml ) and 
water (90 ml ) was added to mixture . 

separating it did, water (100 ml ) and washed organic layer 
with saturated saline (50 ml X 2 ). 

water layer was extracted with ethylacetate (50 ml X 2 ). 

It adjusted organic layer , dried with anhydrous sodium 
sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic rethylacetate 
♦ethylacetate :methanol =85:15 ), N- [3 - (3 -chlorophenoxy ) 
phenyl ] - 2 -methyl -8- [5 - (1 -piperazinyl ) pentyl ] - 5, 6, 7 
and 8 -tetrahydro pyrido it acquired the[2 and 3 -d ] 
pyrimidine -5-amine (compound 208 ) (971 mg ) as 
amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 

I. 33 (2 H, quintet, J=7.7Hz ), 1.51 - 1.65 (4 H, m ), 1.85 - 
1.96 (1 H, m ), 2.05 - 2.14 (1 H, m ),2.32 (2 H, t, J=7.7Hz ), 
2.40 (4 H, br ), 2.46 (3 H, s ), 2.89 (4 H, t, J=4.8Hz ), 3.31 (1 

H, dt, J=12.6, 4.7Hz ), 3.45 (1 H, ddd, J=13.0, 9.8, 3.4Hz ), 
3.64 (2 H, t, J=7.1Hz ), 3.79(1 H, d, J=6.3Hz ), 4.49 (1 H, q, 
J=5.1Hz ), 6.34 (1 H, t, J=2.0Hz ), 6.37 (1 H, dd, J=7.8, 
2.1Hz ), 6.45 (1 H, dd, J=8.0, 2.0Hz ), 6.91 (1 H, ddd, J=8.1, 
2.7, 0.6Hz ), 7.01 (1 H, t, J=2.3Hz ), 7.06 (1 H, ddd, J=7.8, 

I . 8, 0.6Hz ),7.16 (1 H, t, J=8.1Hz ), 7.24 (1 H, t, J=8.1Hz ), 
8.01 (1 H, s ) As for NH identification the.IR which has not 
been done(KBr ) 

15,931,555,151,414,891,472,142,912,231,148,912,737 cm 
<sup>-l</sup>. 
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[0232] 

mmm 209 

(fb^tt 209 (Ofilfi) 

-(i-t°^^v-;i/)^>5 1 ;u]-5,6 ) 7,8--Th7tKp 

t o, JK[2,3-d]t 0| JSv>-5-7S>(239mg % 0.46mm 
ol)£ THF(5.0ml)lC»»a?-fr % «$7KitS£(65 jU 1) 

ilf^=2:HSlxf;i,)tfllL, N-[8-[5- 

-5,6,7 5 8-7 L h^tKPt 0 'JK[2 s 3-d]t <> 'J^V>-5--r 
;i/)-N-[3-(3^PP7xy^y)7i-;i/]7^>(ib 
209)(234mg)^7h>r;U(tLT^fco 

1 H-NMR(300MHz,CDCl 3 ) d 1 .3 1 -1 .39(2H,m), 
1.51-1.65(4H,m), 1.83-1. 95(1 H,m), 2.05-2.13(1 
H,m), 2.09(3H,s), 2.33-2.44(6H,m), 2.46(3H,s), 
3.31(lH,dt,J=12.6,4.2Hz), 3.41-3.50(lH,m), 3. 
46(2H,t,J=5.0Hz), 3.60-3.67(4H,m), 3.77(lH,d,J 
=6.6Hz), 4.48(lH,q-like), 6.34(1 H,t,J=2.1 Hz), 
6.37(1 H,dd,J=7.8, 1 .8Hz), 6.45(1 H,dd,J=7.8, 1 .8H 
z), 6.92(lH,ddd,J=8.1,2.1,0.8Hz), 7.01(lH,t,J= 
2.1Hz), 7.06(lH,ddd,J=8.2,1.9,l.lHz), 7.16(1H, 
t,J=8.1Hz), 7.24(lH,t,J=8.3Hz), 8.02(lH,s). 

IR(KBr) 1 636, 1 593, 1 557, 1 5 1 6, 1489, 1 472, 1 429, 1 
256,1223,1150,999cm' 1 . 



[0233] 
HJS#]210 

(<b£^ 210 <&§!!&) 

N-[3-(3-^PP7i-/^vpx-;i/]-2->f;i/-8-[4 
-(l-tf'<7S/-JU)^;U]-5,6,7,8-xh i 5tKPtf 
'JK[2,3-d]t O| J^v>-5-75>(325mg.0.64mmo 
l)Sx$y«;b(6.5ml)lc5S»*-H- % 7^ , J;HIX 
*;U(0.14ml)£Ja;Lfco 

;1£*££ST? 2.5 ftMffl ^Lfco 
ilf;i/=3:HB8xf^)tgIL, 3-[4-[4- 

[s-p^.^DP^xy+^y-uy]^-^^-^- 

5?tKPtfUK[2,3-d]eU55?>-8(5H)-^fJU]^ 
;U]-l-e^5S?-;b]^Ptf*>»x^;mk*«g 
210)(340mg)£*^U£LT»fco 



2003-11-11 

[0232] 

Working Example 2 09 
(Production of compound 209 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [5 - (1 
-piperazinyl ) pentyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
melting [2 and 3 -d ] pyrimidine -5-amine (239 mg , 
0.46mmol ) in THF (5^0 ml ), it added acetic anhydride 
(65;mul). 

mixture 1 hour was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , refined 
residue with the[shirikagerukaramukuromatogurafii ] 
(basic :hexane :ethylacetate =2:l*ethylacetate ), N- [8 - [5 - (4 
-acetyl -1- piperazinyl ) ] pentyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine -5-yl ) 
-N- [3 - (3 -chlorophenoxy ) phenyl ] amine (compound 209 ) 
(234 mg )as oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.31 - 1.39 (2 H,m), 1.51 - 1.65 (4 H, m ), 1.83 - 1.95(1 H, 
m ), 2.05 -2.13 (1 H, m ), 2.09 (3 H, s ), 2.33 - 2.44 (6 H, m ), 
2.46 (3 H, s ), 3.3 1 (1 H, dt, J=12.6, 4.2Hz ), 3.41 - 3.50 (1 H, 
m ),3.46 (2 H, t, J=5.0Hz ), 3.60 - 3.67 (4 H, m ), 3.77 (1 H, d, 
J=6.6Hz ), 4.48 (1 H ; q-like ), 6.34 (1 H, t, J=2.1Hz ), 6.37 (1 

H, dd, J=7.8, 1.8Hz ), 6.45 (1 H, dd, J=7.8, 1.8Hz ),6.92 (1 H, 
ddd, J=8.1, 2.1,0.8Hz), 7.01 (1 H, t, J=2.1Hz ), 7.06(1 H, 
ddd, J=8.2, 1.9, 1.1Hz ), 7.16(1 H, t, J=8.1Hz ) 7.24 (1 H, t, 
J=8.3Hz), 8.02(1 H,s). 

IR (KBr ) 

I, 636,159,315,571,516,148,914,721,429,125,612,231,150,999 
cm <sup>-K/sup>. 

[0233] 

Working Example 2 10 
(Production of compound 210 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [4 - (1 
-piperazinyl ) butyl ] - 5, 6, 7 and 8 -tetrahydro pyrido melting 
[2 and 3 -d ] pyrimidine -5-amine (325 mg , 0.64mmol ) in 
ethanol (6.5 ml ), it added ethyl acrylate (0.14 ml ). 

mixture 2.5 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , refined 
residue with the[shirikagerukaramukuromatogurafii ] 
(basic :hexane :ethylacetate =3:1 *ethylacetate ), 3 - it 
acquired [4 - [4 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] butyl ] - 1 -piperazinyl ] ethyl propionate (compound 
210) (340 mg)as oyl. 
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'H-NMR^OOMH^CDCy 6 1 .26(3H,t,J=7.2Hz), 
1.48-1.56(2H,m), 1.58-1.65(2H,m), 1.86-1.95 
(lH,m), 2.05-2.12(lH,m), 2.38(4H,t,J=7.4Hz), 
2.46(3H,s), 2.47-2.52(8H,m), 2.70(2H,t,J=7.2H 
z), 3.31(lH,dt,J=13.2,4.8Hz), 3.46(lH,ddd,J=l 
2.6,9.6,3.2Hz), 3.60-3.71 (2H,m), 3.78(lH,d,J=6. 
3Hz), 4.14(2H,q,J=7.0Hz), 4.48(1 H,q-like), 6.3 
4(lH,t,J=2.3Hz), 6.37(1 H,dd,J=8. 1,2.1Hz), 6.45 
(lH,dd,J=7.5,2.1Hz), 6.92(lH,ddd,J=8. 1,2.3,0.9 
Hz), 7.01(lH,t,J=2.3Hz), 7.06(lH,ddd,J=7.9,2. 
0,0.8Hz), 7.16(lH,t,J=8.1Hz), 7.25(1 H,t,J=8.3H 
z), 8.01(lH,s). 

IR(KBr)1732,1593,1557,1514,1489,1472,1429,l 
223,1150cm' 1 ; 

[0234] 

«b£tti2ii 0S!&) 

3.[4-[4-[5-[3-(3-^Pn7xy4rV)7- l J/]-2-y 
^;U-6,7-vtKPt°UK[2,3-d]t 0 'J^v>-8(5H)- 

;U(308mg. 0.51mmol)$ THF-^/— ;U(1:K 10 

(5.0ml)£jjn*fc o 

;g£^£M;£T* 16.5 B#IUI«#Lfco 
SlSS^ttSftlt-etffilL. K^X^KlOOm 

oatf^y— ;Ki5mi)SftjK.fc 0 

5S«£«ET. SiLs 3-[4-[4-[5-[3-(3-^PP? 

xy+vjT^'j/j^-y^^^j-vtKpeuK^, 

3-d]t 0, JSv>-8(5HM;U]^;U]-l-t°^^v- 
;U]^Pt 0 ^->^b^^211)(321mg)^7^^ 

l H-NMR(300MHz,CDCl 3 ) 5 1. 51 (2 H, quintet, J== 
7.4Hz), 1.64(2H,quintet,J=7.1Hz), 1.87-1.95(1 
H,m), 2.05-2.14(lH,m), 2.44(4H,t,J=7.5Hz), 2. 
46(3H,s), 2.52(2H,t,J=6.2Hz), 2.6(2H,br), 2.7(4 
H,br), 2.77(2H,t,J=6.3Hz), 3.32(lH,dt,J-12.9,4. 
7Hz), 3.47(lH,ddd,J=13.1,9.5,2.3Hz), 3.67(2H,t 
d,J=6.9,2.1Hz), 3.80(lH,br), 4.45(1 H,t-like), 6. 
33(lH,t,J=2.3Hz), 6.34(lH,dd,J=8.1,1.5Hz), 6.4 
4(lH,dd,J=7.8,1.8Hz), 6.92(1 H,ddd,J=8.2,2.3,l. 
0Hz), 7.01(lH,t,J=2.1Hz), 7.06(1 H,ddd,J=7.9,2. 
0,0.8Hz), 7.16(lH,t,J=8.1Hz), 7.25(lH,t,J=8.1H 



2003-11-11 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .26 (3 H, t, J=7.2Hz ), 1 .48 - 1 .56 (2 H, m ), 1 .58 - 1 .65 (2 H, 
m ), 1.86 - 1.95 (1 H, m ),2.05 - 2.12 (1 H, m ), 2.38 (4 H, t, 
J=7.4Hz ), 2.46 (3 H, s ), 2.47 - 2.52 (8 H, m ), 2.70 (2 H, t, 
J=7.2Hz ), 3.31 (1 H, dt, J-13.2, 4.8Hz ),3.46 (1 H, ddd, 
J-12.6, 9.6, 3.2Hz ), 3.60 - 3.71 (2 H, m ), 3.78 (1 H, d, 
J=6.3Hz ), 4.14 (2 H, q, J=7.0Hz ), 4.48 (1 H, q-like ), 6.34 (1 

H, t, J=2.3Hz ), 6.37 (1 H, dd, J=8.1, 2.1Hz ),6.45 (1 H, dd, 
J=7.5, 2.1Hz), 6.92(1 H, ddd, J=8.1, 2.3,0.9Hz), 7.01 (1 H, 
t, J=2.3Hz ), 7.06 (1 H, ddd, J-7.9, 2.0, 0.8Hz ) 7.16 (1 H, t, 
J=8.1Hz), 7.25(1 H,t, J=8.3Hz),8.01 (1 H, s ). 

IR(KBr) 1732, 1593, 1557, 1514, 1489, 1472, 1429, 1223 
and 1 150 cm <sup>-l</sup>. 

[0234] 

Working Example 2 1 1 
(Production of compound 211) 

3 - Melting [4 - [4 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] butyl ] - 1 -piperazinyl ] ethyl propionate (308 mg , 
0.51mmol ) in THF -methanol (1: 1 and 1 0 ml ), it added 1 
normal sodium hydroxide aqueous solution production liquid 
(5.0 ml). 

mixture 16.5 hours was agitated with room temperature . 

reaction mixture was neutralized with acetic acid , 
ethylacetate (100 ml ) and methanol (15 ml ) was added. 

mixture was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , azeotropic boiling it 
made residue including toluene . 

Melting residue in chloroform , it dried with anhydrous 
sodium sulfate . 

Under vacuum , it removed solvent , 3 - it acquired [4 - [4 - [5 
- [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] butyl ] - 1 
-piperazinyl ] propanoic acid (compound 211 )(321 mg ) as 
amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 

I. 51 (2 H, quintet, J=7.4Hz ), 1.64 (2 H, quintet, J-7.1Hz ), 
1.87 - 1.95 (1 H, m ), 2.05 - 2.14 (1 H, m ), 2.44(4 H, t, 
J=7.5Hz ), 2.46 (3 H, s ), 2.52 (2 H, t, J=6.2Hz ), 2.6 (2 H, 
br ), 2.7 (4 H, br ), 2.77 (2 H, t, J=6.3Hz ), 3.32 (1 H, dt, 
J=12.9, 4.7Hz ), 3.47 (1 H, ddd, J-13.1, 9.5, 2.3Hz ), 3.67(2 
H, td, J=6.9, 2.1Hz ), 3.80 (1 H, br ), 4.45 (1 H, t-Hke ), 6.33 
(1 H, t, J=2.3Hz ), 6.34 (1 H, dd, J=8. 1 , 1 .5Hz ), 6.44 (1 H, 
dd, J=7.8, 1.8Hz ), 6.92(1 H, ddd, J=8.2, 2.3, 1.0Hz),7.01 (1 
H, t, J=2.1Hz ),7.06 (1 H, ddd, J=7.9, 2.0, 0.8Hz ), 7.16 (1 H, 
t, J=8.1Hz), 7.25(1 H, t, J=8.1Hz) 8.03(1 H, s ), 
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z), 8.03(lH,s), C0 2 H l±H£LTl*fcLV 



CO<sub>2</sub>H has not done identification . 



IR(KBr)1586,1557,1514,1489,1472,1429,1223,l 
150,733cm -1 . 

[0235] 

HJ£#"]212 

(ft««212©»Jft) 

N-[3-(3^PP7iy^rV)7i-il/]-2->f^-8-[4 
-(l-lf^S/-Jb)^^U]-5 f 6 > 7 > 8-Trh%KPtf 
, jK[2,3-d]t O| J^V>-5-7=>(256mg.0.50mmo 
I)tTHF(5.0ml)lC»JBi-ttfc«,X^JU^VS/T 
^— h(44/il)^J]PK-fco 

S^«B*MST? 16 B*IH«#Lfc 0 

;K0.50ml)*lPi. 1 B^PpI^** Lfco 

PSSl^K100ml)£*Q*_fco 

ffl****(30ml)atftS«l*tl*(30ml)-eft 

A^PV^7-r-(*»tt:^4r-y->:RBIX 
^;U=2:l-ft»X^^)-e«»L,4.[4-[5-[3- 
(3^nP^xy^v)T-U/]-2-y^^-6,7-v 
tKPe'JK[2,3-d]t 0 U5v>-8(5H>-f;U]^ 

jU]-N-x^;u-i-e^ : 7v>*;U7K+-y-5K(^b 

212)(254mg)£7^b:77*£LT»fco 



1R (KBr) 15,861,557,151,414,891,472,142,912,231,150,733 
cm <sup>- 1 </ sup>. 

[0235] 

Working Example 2 1 2 
(Production of compound 212) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [4 - (1 
-piperazinyl ) butyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine (256 mg , 0.50mmol )after 
melting, ethyl isocyanate (44;mu 1 ) was added to THF (5.0 
ml). 

mixture 16 hours was agitated with room temperature . 
Including methanol (0.50 ml ), 1 hour it agitated, 
ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic rhexane : ethylacetate 
=2:l*ethylacetate ), 4 - [4 - [5 - [3 - (3 -chlorophenoxy ) 
anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ] butyl ] -N- ethyl -1- piperazine 
carboxamide it acquired (compound 212 ) (254 mg ) as 
amorphous . 



?E*#flH! C3iH 4 oClN 7 0 2 - 
1.25H 2 0£LT 

Calcd:C,61.99;H,7.13;N,16.32. 

Found:C,61.95;H,7.04;N,16.01. 

1 H-NMR(300MHz,CDCl 3 ) S 1.14(3H,t,J=7.1Hz), 
1.47-1.56(2H,m), 1.64(2H,quintet,J=7.1Hz), 1. 
83-1.96(lH,m), 2.02-2.1 4(1 H,m), 2.38-2.43(6H, 
m), 2.46(3H,s), 3.23-3.32(3H,m), 3.37(4H,t,J= 
5.1Hz), 3.46(lH,ddd,J=12.9,9.8,3.3Hz), 3.66(2 
H,t,J=7.1Hz), 3.80(1 H,d,J=5.7Hz), 4.38(lH,t,J= 
5.3Hz), 4.48(1 H,q-like), 6.34(lH,t,J=2.3Hz), 6. 
36-6.39(lH,m), 6.45(1 H,dd,J=8.3,L7Hz), 6.91 
(lH,ddd,J=8.2,2.3,1.0Hz), 7.01(lH,t,J=2.3Hz), 
7.06(lH,ddd,J=8.0,2.2,0.9Hz), 7.16(lH,t,J=8.1H 
z), 7.24(lH,t,J=8.1Hz), 8.02(lH,s). 

IR(KBr)1593,1553,1537,1516,1489,1472,1429,l 
337,1300,1262,1223,1150,997,733cm' 1 . 

[0236] 



elemental analysis values C<sub>3 1 

</sub>H<sub>40</sub>ClN<sub>7</sub>O<sub>2</sub>*1.25H<sub>2</sub>O 
doing 

Calcd:C, 61.99;H, 7.13;N, 16.32. 
Found:C, 61.95;H, 7.04;N, 16.01. 

<sup>K/sup>H-nrnr (300 MHz , CDCKsub>3</sub> );de 
1 . 14 (3 H, t, J=7. 1 Hz ), 1 .47 - 1 .56 (2 H, m ), 1 .64 (2 H, 
quintet, J=7.1Hz), 1.83 - 1.96(1 H,m), 2.02 -2.14(1 H,m), 
2.38 - 2.43 (6 H, m ), 2.46 (3 H, s ), 3.23 - 3.32 (3 H, m ), 
3.37 (4 H, t, J=5.1Hz ), 3.46 (1 H, ddd, J=12.9, 9.8, 
3.3Hz ),3.66 (2 H, t, J=7.1Hz ), 3.80 (1 H, d, J=5.7Hz ), 4.38 
(1 H, t, J=5.3Hz ), 4.48 (1 H, q-like ), 6.34 (1 H, t, J=2.3Hz ), 
6.36 - 6.39 (1 H, m ), 6.45 (1 H, dd, J=8.3, 1.7Hz ),6.91 (1 H, 
ddd, J=8.2, 2.3, 1.0Hz ), 7.01 (1 H, t, J=2.3Hz ), 7.06 (1 H, 
ddd, J=8.0, 2.2, 0.9Hz ), 7.16 (1 H, t, J=8.1Hz ) 7.24 (1 H, t, 
J=8.1Hz), 8.02(1 H, s). 

TRANSLATION STALLEDIR cm <sup>-l</sup>.KBr 



[0236] 
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«b^*213©«») 

N-[3-(3-^QP7i>'+i/)7i-;^2^f;i/-8-[5 
-(l-tf / <5S?^JU)'<>^^]-5 > 6 f 7 f 8-Th5tKP 
t° l JK[2,3-d]t: 0l J^V>-5-7S>(255mg, 0.49mm 
ol)£ THF(5.0ml)lCjSM¥*-frfcft % X^U-fy*/ 



>$y-;Ko.50mi)£jn*.. 1 B#iH«#Lfc« 
;u*5A$p^h?^-(tt*tt:^**:/:It 

»X^^=2:1— Rlftx^^)-eaHiL. 4-[5-[5- 

[3K3-$pp7xy*5/)7xij/]-2->^u-6,7-s? 

tKPt°UK[2,3-d]t°U5v>-8(5HM;U]^>^ 
M 213)(272mg)£7 : E^77X4:LTf»fco 

lN 7 O 2 -0.5H 2 O<tLT 



Working Example 2 13 
(Production of compound 213 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [5 - (1 
-piperazinyl ) pentyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine (255 mg , 0.49mmol )after 
melting, ethyl isocyanate (43;mu 1 ) was added to THF (5.0 
ml). 

mixture 15.5 hours was agitated with room temperature . 

Including methanol (0.50 ml ), 1 hour it agitated. 

Under vacuum , it concentrated reaction mixture , refined 
residue with the[shirikagerukaramukuromatogurafii ] 
(basic :hexane :ethylacetate =2:l*ethylacetate ), 4 - [5 - [5 - [3 
- (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] pentyl ] -N- 
ethyl -1- piperazine carboxamide it acquired (compound 213 ) 
(272 mg ) as amorphous . 

elemental analysis values 

C<sub>32</sub>H<sub>42</sub>ClN<sub>7</sub>O<sub>2</sub>*0.5H<sub>2</sub>O 
doing 



Calcd:C ,63 .93 ;H,7.2 1 ;N, 16.31. 

Found:C,63.98;H,7.26;N,16.16. 

1 H-NMR(300MHz,CDCl 3 ) 8 1.14(3H,t,J=7.4Hz), 
1.34(2H,quintet,J=7.8Hz), 1.51-1.65(4H,m), 1. 
87-1.95(lH,m), 2.05-2. 12(1 H,m), 2.35(2H,t,J= 
7.8Hz), 2.41(4H,t,J=5.0Hz), 2.46(3H,s), 3.28(2 
H,dq,J=5.4,7.1Hz), 3.23-3.32(lH,m), 3.36(4H,t, 
J=5.1Hz), 3.46(lH,ddd,J=12.9,9.9,3.5Hz), 3.64 
(2H,t,J=7.2Hz), 3.77(lH,d,J=5.4Hz), 4.36(lH,t, 
J=5.1Hz), 4.48(lH,q-like), 6.34(1 H,t,J=2.1 Hz), 
6.38(lH,dd,J=7.5,1.8Hz), 6.45(1 H,dd,J=7.7,2.0H 
z), 6.92(lH,ddd,J=8.2,2.3,1.0Hz), 7.01(lH,t,J= 
2.1Hz), 7.06(lH,ddd,J=8.0,2.0,l.lHz), 7.16(1H, 
t,J=8.0Hz), 7.25(lH,t,J=8.1Hz), 8.02(lH,s). 

IR(KBr)1595 > 1553,1489,1472,1429,1337,12 
98, 1 25 8, 1 223 , 1 1 48 ,997,735cm" 1 . 



[0237] 



214 

(fc^tt 214 ©Sift) 

4-[3-[5-[[3-[3-C7-b*iUrSy)7xy**>]7x— 
yU]-r^y]-2^^;U-6,7-vtKPt°UK[2,3-d]t°'J 
Sv>-8(5HK^]^Pe;U]-l-t 0 ^^v>*;U^ 
>l£ t-^;K0.74g, 1.21mmol)$^y— )U(15 
ml)|C*»*1i-fc 0 



Calcd:C, 63.93;H, 7.21 ;N, 16.31 . 
Found:C, 63.98;H, 7.26;N, 16.16. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.14 (3 H, t, J=7.4Hz ), 1.34 (2 H, quintet, J=7.8Hz ), 1.51 - 
1.65 (4 H,m), 1.87- 1.95 (1 H,m), 2.05 -2.12(1 H,m), 
2.35 (2 H, t, J=7.8Hz ), 2.41 (4 H, t, J=5.0Hz ), 2.46 (3 H, s ), 
3.28 (2 H, dq, J=5.4, 7.1Hz ), 3.23 - 3.32 (1 H, m ), 3.36 (4 H, 
t, J=5.1Hz ),3.46 (1 H, ddd, J=12.9, 9.9, 3.5Hz ), 3.64 (2 H, t, 
J=7.2Hz ), 3.77 (1 H, d, J=5.4Hz ), 4.36 (1 H, t, J=5.1Hz ), 
4.48 (1 H, q-like ), 6.34 (1 H, t, J=2.1Hz ), 6.38 (1 H, dd, 
J=7.5, 1.8Hz ), 6.45(1 H, dd, J=7.7, 2.0Hz ), 6.92 (1 H, ddd, 
J=8.2,2.3, 1.0Hz),7.01 (1 H, t, J=2.1Hz), 7.06(1 H, ddd, 
J=8.0, 2.0, 1.1Hz ) 7.16 (1 H, t, J=8.0Hz ), 7.25 (1 H, t, 
~J=8.1Hz), 8.02(1 H,s). 

IR (KBr) 

1,595,155,314,891,472,142,913,371,298,125,812,231,148,997,735 
cm <sup>-l</sup>. 

[0237] 

Working Example 2 14 

(Production of compound 214 ) 

4 - [3 - [5 - [[3 - [3 - (acetylamino ) phenoxy ] phenyl ] 
imino ] - 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ] propyl ] - 1 -piperazine carboxylic 
acid t-butyl (0.74 g, 1 .21mmol ) was melted in methanol (15 
ml). 



i/7/HJ t KP/I^SS^hU^ A(0.15g)&tf R cyano tri hydro sodium borate (0.15 g ) and acetic acid (0.15 
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gg(0.15ml)£Jn*fco 

SISI^MMET, XAIU Itl£x^u(i50 
ml)*JlPAfc*.l «S*Hfc*HJ*A*»« 
(50ml).7K(50ml)at/ISfP6**(30nil)-e3t» 

^JU=l:l-2:3-l:2-»Wttx^;b)-e«SlL. 
4-[3-[5-[3-[3-(7-b^;U7^y)^xy+v]7- 
Uy]-2-yT;U-6,7-vtKPt 0| JK[2,3-d]t 0| J5v 
>-8(5H)-f;U]^Pt 0 yi/]-l-t°^^v>*;U7K 



>Kt-^Kfc**2i4X428mg)**felSi 



mp 165- 167 deg C 

5c*»«fffi C 3 4H4 5 N 7 0 4 "l/3EtO 
Ac tLX 



ml ) was added. 

mixture 5 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),1 normal sodium hydroxide aqueous 
solution production liquid (50 ml ), water (50 ml ) and it 
washed with saturated saline (30 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=l:l*2:3*l:2*ethylacetate ), 4 - [3 - [5 - [3 - [3 - (acetylamino ) 
phenoxy ] anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ] propyl ] - 1 -piperazine carboxylic acid 
t-butyl it acquired (compound 214 ) (428 mg ) as colorless 
crystal . 



mpl65-167deg C. 



elemental analysis values 

C<sub>34</sub>H<sub>45</sub>N<:sub>7</sub>0<sub>4</sub>*l/3EtOAc 
doing 



Calcd:C,65.78;H,7.45;N,15.20. 

Found:C,65.58;H,7.46;N,14.99. 

1 H-NMR(300MHz,CDCl 3 )<5 1.46(9H,s), 1.81(2 
H,quintet,J=7.4Hz), 1.89-1.97(lH,m), 2.05-2.12 
(lH,m), 2.17(3H,s), 2.37-2.4 l(6H,m), 2.44(3H, 
s), 3.35-3.53(2H,m), 3.44(4H,t,J=4.7Hz), 3.67 
(2H,t,J=7.4Hz), 3.74(lH,d,J=7.2Hz), 4.46(1 H,q- 
like), 6.33(lH,t,J=2.3Hz), 6.39-6.42(2H,m), 6.7 
9(lH,d,J=8.1Hz), 7.10(lH,t-like), 7.14(lH,t,J= 
8.1Hz), 7.24-7.34(2H,rn), 7.68(lH,brs), 7.98(1 
H,s). 

IR(KBr)1676,1601, 1555,1487,1429,1366,1289,1 
256,1 182,1 157,737cm' 1 . 

[0238] 

mmm2\5 

«b^«B215(Di!Jfi) 

[5-[[3-[3-(75y*;U7t?^;upxy+v]*7x-jU] 
7Sy]-2^yU-6,7-vtKPt 0 UK[2,3-d]t 0| J^V 
>-8(5H)--OU]S^lg(494mg. l.Hmmol). 3-(v> 
^l,75/)^Pfcf;U75>(0.43ml), WSC(1.09g) 
AXf l-tKP+v-lH-K>v>U7l/-;U-7Kffi 
^(175mg)£ DMF(15ml)|C?I^$-r>. M&V 15 
B*IH«#Lfco 

ml)* iPxfctt. *(200ml)-e*^Lfc o 



Calcd:C, 65.78;H, 7.45;N, 15.20. 
Found:C, 65.58;H, 7.46;N, 14.99. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.46 (9 H,s), 1.81 (2H, quintet, J=7.4Hz ), 1.89- 1.97(1 H, 
m ), 2.05 - 2.12 (1 H, m ), 2.17(3 H, s ), 2.37 - 2.41 (6 H, m ), 
2.44 (3 H, s ), 3.35 - 3.53 (2 H, m ), 3.44 (4 H, t, J=4.7Hz ), 
3.67 (2 H, t, J=7.4Hz ), 3.74(1 H, d, J=7.2Hz ), 4.46 (1 H, 
q-like ), 6.33 (1 H, t, J=2.3Hz ), 6.39 - 6.42 (2 H, m ), 6.79 (1 
H, d, J=8.1Hz ), 7.10 (1 H, t-like ), 7.14 (1 H, t, J=8.1Hz ), 
7.24- 7.34 (2 H, m ), 7.68 (1 H, brs ), 7.98 (1 H, s ). 



IR (KBr ) 

1,676,160,115,551,487,142,913,661,289,125,611,821,157,737 
cm <sup>-l</sup>. 

[0238] 

Working Example 2 1 5 
(Production of compound 215) 

[5 - [[3 - [3 - (amino carbonyl ) phenoxy ] phenyl ] amino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] acetic acid (494 mg , 1.14mmol ), 3 - 
(dimethylamino ) propyl amine (0.43 ml ), mixing WSC (1.09 
g ) and 1 -hydroxy -lH-benzotriazole monohydrate (175 mg ) 
to DMF (15 ml ), 15 hours it agitated with room temperature . 

Under vacuum , il concentrated reaction mixture , after adding 
ethylacetate (300 ml ),it washed with water (200 ml ). 
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*«Ji£flM*\ tSft**7k(100ml)-eft»Lfco 

^;U:>^/-;U=85:15)T*«SL. £blcp|gx 
fJbtIIS B B a ^m\3-[3-[[8.[2-[[3-(v^Jl/ 
75y)^Ptf;U]75y]-2-**VX^^U]-2->^^l/ 
-5,6 > 7,8-Th5tKPe»JK[2,3-d]tf'J5S?>-5--f 
;U]75/px/*i/]^>X75K(<b*» 215)(2 



mpl37-139 deg C. 

5c*»«rtt C 28 H 3 5N 7 O3-0.5EtO 
Ac irLT 

Calcd:C,64.15;H,7.00;N,17.46. 

Found:C,64.36;H,6.93 ;N, 1 7.8 1 . 

1 H-NMR(300MHz,CDCl 3 ) d 1.63(2H,quintet,J= 
6.2Hz), 1.98-2.00(lH,m), 2.04(6H,s), 2.13-2.26 
(lH,m), 2.31(2H,t,J=6.2Hz), 2.46(3H,s), 3.26- 
3.44(3H,m), 3.58(lH,ddd,J=12.7,9.7,3.2Hz), 3. 
98(lH,d,J=6.6Hz), 4.17(lH,t,J=16.2Hz), 4.36(1 
H,t,J=15.9Hz), 4.54(1 H,q-like), 5.64(lH,br), 6. 
18(lH,br), 6.34(1 H,t,J=2.3Hz), 6.38(1 H,dd,J=8. 
0,1.4Hz), 6.45(lH,dd,J=8.1,1.5Hz), 7.16(lH,t,J 
=8.1Hz), 7.20(lH,ddd,J=8.1,2.4,1.2Hz), 7.41(1 
H,t,J=7.8Hz), 7.45(1 H,t,J=2.1 Hz), 7.51(lH,dt,J 
=7.8,1.5Hz), 7.55(lH,t-like), 8.10(lH,s).IR(KB 
r) 1 665 , 1 599, 1 580, 1 559, 1 5 1 0, 1 489, 1 44 1 , 1 227, 1 1 
52,735cm' 1 . 

[0239] 

HJ60J216 

(it£® 216 (DM fe) 

[5-[[3-[3-(7'b5 1 yU75ypxy+v]^xx;U]7 
^y]-2-y^^-6,7-vtKPt°'jK[2,3-d]t 0| J5v> 
-8(5H)--OU]ftK(278mg. 0.62mmol), 3-(v>^ 
;U75/):7PtfjU75:>(0.23nil). WSC(595mg) 
»tf l-tKP+v-lH-^>yh'J7y-^-7Kfi3 
4£)(95mg)£ DMF(12ml)lcS^a?-B-.Mai? 15 

ml)£}jn*fc&. 7K(100ml)T:iit;^Lfco 
7KH*tt»X^;U(50ml x 5)-CtttU Lfco 

*r«»£#ti\ tefpd**(75mi)T?ife^ Lfco 



water layer was extracted with ethylacetate (50 ml X 5 ). 

It adjusted organic layer , washed with saturated saline (100 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic rethylacetate 
* ethylacetate imethanol =85:15 ), furthermore did 
recrystallization with ethylacetate , 3 - it acquired [3 - [[8 - [2 
- [[3 - (dimethylamino ) propyl ] amino ] - 2 -oxo ethyl ] - 2 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ] amino ] phenoxy ] benzamide (compound 215 ) (272 
mg ) as colorless crystal . 

mpl37-139deg C. 

elemental analysis values 

C<sub>28</sub>H<sub>35</sub>N<sub>7</sub>O<sub>3</sub>*0.5EtOAc 
doing 

Calcd:C, 64.15;H, 7.00;N, 17.46. 



Found:C, 64.36;H, 6.93;N, 17.81. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.63 (2 H, quintet, J=6.2Hz ), 1.98 - 2.00 (1 H, m ), 2.04 (6 H, 
s ), 2.13 - 2.26 (1 H, m ), 2.31(2 H, t, J=6.2Hz ), 2.46 (3 H, s ), 
3.26 - 3.44 (3 H, m ), 3.58 (1 H, ddd, J=12.7, 9.7, 3.2Hz ), 
3.98(1 H, d, J=6.6Hz), 4.17(1 H, t, J=16.2Hz ), 4.36 (1 H, t, 
J=15.9Hz), 4.54(1 H, q-like ) } 5.64 (1 H,br), 6.18(1 H,br), 
6.34 (1 H, t, J=2.3Hz ), 6.38 (1 H, dd, J=8.0, 1 .4Hz ), 6.45 (1 
H, dd, J=8.1, 1.5Hz), 7.16(1 H, t, J=8.1Hz), 7.20(1 H, ddd, 
J=8.1, 2.4, 1.2Hz ),7.41 (1 H, t, J=7.8Hz ), 7.45 (1 H, t, 
J=2.1Hz ), 7.51 (1 H, dt, J=7.8, 1.5Hz ) 7.55 (1 H, t-like ), 
8.10(1 H,s).IR 

(KBr ) 1 66,5 1 5,99 1 ,5 80, 1 55,9 1 5, 1 0 1 ,489, 1 44, 1 12,271,152,735 
cm <sup>-K/sup>. 

[0239] 

Working Example 2 16 
(Production of compound 216 ) 

[5 - [[3 - [3 - (acetylamino ) phenoxy ] phenyl ] amino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] acetic acid (278 mg , 0.62mmol ), 3 - 
(dimethylamino ) propyl amine (0.23 ml ), mixing WSC (595 
mg ) and 1 -hydroxy -lH-benzotriazole monohydrate (95 mg ) 
to DMF (12 ml ), 15 hours it agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),it washed with water (100 ml ). 

water layer was extracted with ethylacetate (50 ml X 5 ). 

It adjusted organic layer , washed with saturated saline (75 
— i \ 
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^;U:>4ry-;U=9:l)-e««L, ^blc^x^ 
;U"eS^ B B s^tTl\2-[5-[3-[3-(T-tz^>iU7Sy) 

[2^-d]lfySS/>-8(5H)--fJI/]-N-[3-($/^;U7S 
y)^Ptf;U]7-bh75K(<b^* 216)(285mg)£ 



mpll3-115 deg C 

S*»«fffi C 2 9H 37 N 7 03- 
H 2 0 irLT 

Calcd:C,63 .37;H,7. 1 5 ;N, 1 7. 84. 



ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :ethylacetate 
*ethylacetate :methanol =9:1), furthermore did 
recrystallization with ethylacetate , 2 - [5 - [3 - [3 - 
(acetylamino ) phenoxy ] anilino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- itacquired 
[3 - (dimethylamino ) propyl ] acetamide (compound 216 ) 
(285 mg ) as colorless crystal . 

mpll3-115deg C. 



elemental analysis values 

C<sub>29</sub>H<sub>37</sub>N<sub>7</sub>0<sub>3</sub>*H<sub>2</sub>0 
doing 



Found:C,63.28;H,7.20;N,17.82. 

1 H-NMR(300MHz,CDCl 3 ) <5 1.63(2H,quintet,J= 
6.1Hz), 1.95-2.05(lH,m), 2.03(6H,s), 2.12-2.25 
(lH,m), 2.16(3H,s), 2.31(2H,t,J=6.3Hz), 2.46(3 
H,s), 3.15-3.44(3H,m), 3.58(lH,ddd,J=12.9,9.6, 
3.8Hz), 3.93(lH,d,J=7.5Hz), 4.18(lH,t,J=16.2H 
z), 4.35(lH,t,J=15.9Hz), 4.52(1 H,q-like), 6.35 
(lH,t,J=1.8Hz), 6.39-6.44(2H,m), 6.79(lH,d,J= 
8.1Hz), 7.10(lH,s), 7.14(lH,t,J=8.1Hz), 7.24-7. 
33(2H,m), 7.55(1 H,t-like), 7.58(lH,s), 8.08(1H, 
s). 

IR(KBr) 1667, 1601, 1557,1516,1487,1437,1258,1 
182,1157cm- 1 . 

[0240] 



HJ£#J217 
(fb*«B217©J 



lit) 



4-[3-[5-[3-[3-(7 p -tr^ L ;UT5/px/^rv]7ii»J 
y]-2-^;U-6,7-vtKPt°»JK[2,3-d]t e U^V>-8 

(5H)-^;u]^Pt°;u]-i-t°^ : 7v>^^7t-;>^ t- 

^JU(378mg. 0.61mmol)£R»X?jU(21ml) 
4«£tt»-ft»X^U(3.0ml)£in 

m&fa*m&v 20 mmmnuzo 

tZo 

S^*£B&l^K80ml JSiXS 30ml x 4)Ol vi? 
i/^PP^>(30mlx5)T*ttaJLfc o 



Calcd:C, 63.37;H, 7.15;N, 17.84. 
Found:C, 63.28;H, 7.20;N, 17.82. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.63 (2 H, quintet, J=6.1Hz ), 1.95 - 2.05 (1 H, m ), 2.03 (6 H, 
s ), 2.12 - 2.25 (1 H, m ), 2.16(3 H, s ), 2.31 (2 H, t, 
J=6.3Hz ), 2.46 (3 H„ s ), 3.15 - 3.44 (3 H, m ), 3.58 (1 H, 
ddd, J-12.9, 9.6, 3.8Hz ), 3.93 (1 H, d, J=7.5Hz ), 4.18 (1 H, 
t, J=16.2Hz ), 4.35(1 H, t, J=15.9Hz ), 4.52 (1 H, q-like ), 6.35 
(1 H, t, J=l .8Hz ), 6.39 - 6.44 (2 H, m ), 6.79 (1 H, d, 
J=8.1Hz ), 7.10 (1 H 5 s ), 7.14 (1 H, t, J=8.1Hz ), 7.24- 7.33 (2 
H, m ), 7.55 (1 H, t-like ), 7.58 (1 H, s ) 8.08 (1 H, s ). 



IR(KBr) 1667, 1601, 1557, 1516, 1487, 1437, 1258, 1182 
and 1 1 57 cm <sup>- 1 </sup>. 

[0240] 

Working Example 2 17 
(Production of compound 217) 

4 - [3 - [5 - [3 - [3 - (acetylamino ) phenoxy ] anilino ] - 2 
-methyl -6, 7-dihydfo pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] propyl ] - 1 -piperazine carboxylic acid t-butyl 
melting (378 mg , 0,61mmol ) in ethylacetate (21 ml ), it 
added 4 normal hydrochloric acid -ethylacetate (3.0 ml ). 

mixture 20 hours was agitated with room temperature . 

saturated sodium bicarbonate * aqueous solution (30 ml ) was 
added. 

mixture ethylacetate (80 ml and 30 ml X 4 ) was extracted 
next with dichlorornethane (30 ml X 5 ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 



■ 4- J~t- L.I 1 
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*s)\,Jx:*$/-)[,=40: 1 . i£*1±:lf gpl^;U^ 
KKx^;U:^y- J /U=85:15)T*ffiSlL.N-[3-[3 
-[[2-^^-8-[3<l-t°^v-;U)^Pt°;U]-5A 
7,8-xh : 5tKPtf'JK[2,3-d]e'J5v>-5^>U]7 
S/]^i/*S/]7i-^U]7-bh75K«b*« 217) 
(279mg)S7^^U7T^tLT#fco 



[shirikagerukaramukuromatogurafii ](basic xhloroform 
♦chloroform imethanol =40:1, basic :ethylacetate 
♦ethylacetate imethanol =85:15 ), it acquired N- [3 - [3 - [[2 
-methyl -8- [3 - (1 -piperazinyl ) propyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] amino ] 
phenoxy ] phenyl ] acetamide (compound 217 ) (279 mg ) as 
amorphous . 



C 29 H 37 N 7 0 
2 -0.5H 2 O0. 
5EtOAc tL 
X 



elemental analysis values 

C<sub>29</sub>H<sub>37</sub>N<sub>7</sub>O<sub>2</sub>*0.5H<sub>2</sub>O*0.5EtOAc 
doing 



Calcd:C,65.47;H,7.44;N,17.24. 

Found:C,65.38;H,7.53;N,17.39. 

, H-NMR(300MHz,CDCl 3 ) d 1.82(2H,quintet,J= 
7.2Hz), 1.90-1. 99(1 H,m), 2.05-2.14(lH,m), 2.1 
7(3H,s), 2.37(2H,t,J=7.4Hz), 2.45(3H,s+4H,br), 
2.90(4H,t,J=5.0Hz), 3.58(1 H,dt,J=12.9,5.1Hz), 
3.59(lH,ddd,J=13.1,9.5,3.7Hz), 3.67(2H,t,J=7. 
4Hz), 3.75(lH,d,J=6.3Hz), 4.46(1 H,q-like), 6.3 
4(lH,t,J=2.1Hz), 6.39-6.43(2H,m), 6.79(lH,d,J 
=6.9Hz), 7.08(lH,t,J=1.8Hz), 7.14(lH,t,J=8.0H 
z), 7.26(1 H,t,J=8,0Hz), 7.34(1 H,d,J=8.7Hz), 7. 
66(lH,s), 7.98(lH,s), NH l4fiHELTl*ftlV 

IR(KBr) 1674, 1601, 1553,1516,1487,1429,1370,1 
321,1260,1182,1150cm* 1 . 

[0241] 

HS£#]218 

(fls£*218 0Wfc) 

[5-[[3-[3-(7-t?^;U75ypxy+v]7x-;U]7 
5/]-2->T;U-6,7-vtKPt 0, jK[2,3-d]t O| JSv> 
-8(5H)->Ol<]P8g(707mg, 1.58mmol). l-Boc-t° 
^v>(883mg), WSC(1.51g)atf 1-fcKP^V 
-lH-^>yHJ7^— JU~7kffi^(242mg)£ DM 
F(30ml)IC)I££t!\ S£T? 15 »Ma#Lfc 0 

l)T*^Lfc 0 

*y-;U=85:15)T?««U ^blC^X^/UT? 
Stta*tfL\4-[[5-[3-[3-(7-b^;U75y)7x 
y^v]T-rjy]-2-^^-6,7-vtKPt 0, JK[2,3- 

d]t°USv>-8(5H>-r;u]7-tr^^]-i-t°^^v> 

*;U7tf>» t-^^;U(^b^% 218)(803mg)£&Sfe 



Calcd:C, 65.47;H, 7.44 ;N, 17.24. 
Found:C, 65.38;H, 7.53;N, 17.39. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.82 (2 H, quintet, J=7.2Hz), 1.90 - 1.99 (1 H, m), 2.05 - 
2.14 (1 H, m ), 2.17 (3 H, s ), 2.37(2 H, t, J=7.4Hz ), 2.45 (3 
H, s+4H, br ), 2.90 (4 H, t, J=5.0Hz ), 3.58 (1 H, dt, J=12.9, 
5.1Hz ), 3.59 (1 H, ddd, J=13.1, 9.5, 3.7Hz ), 3.67 (2 H, t, 
J=7.4Hz ), 3.75 (1 H, d, J=6.3Hz ), 4.46 (1 H, q-like ),6.34 (1 
H, t, J=2.1Hz ), 6.39 - 6.43 (2 H, m ), 6.79 (1 H, d, J=6,9Hz ), 
7.08(1 H, t, J=1.8Hz), 7.14(1 H, t,J=8.0Hz), 7.26(1 H, t, 
J=8.0Hz ), 7.34 (1 H, d, J=8.7Hz ),7.66 (1 H, s ), 7.98 (1 H, 
s ), NH has not done identification . 

IR(KBr) 1674, 1601, 1553, 1516, 1487, 1429, 1370, 1321, 
1260, 1 182and 1 150 cm <sup>-l</sup>. 

[0241] 

Working Example 2 1 8 
(Production of compound 218 ) 

[5 - [[3 - [3 - (acetylamino ) phenoxy ] phenyl ] amino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] acetic acid (707 mg , 1 .58mmol ), 1 -Boc-piperazine 
(883 mg ), mixing WSC (1.51 g ) and 1 -hydroxy 
-lH-benzotriazole monohydrate (242 mg )to DMF (30 ml ), 
15 hours it agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),water (75 ml ) and it washed with 
saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (ethylacetate 
♦ethylacetate :methanol =85:15 ), furthermore did 
recrystallization with ethylacetate , 4 - [[5 - [3 - [3 - 
(acetylamino ) phenoxy ] anilino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetyl ] - 1 
-piperazine carboxylic acid t-butyl itacquired (compound 
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mpl34-136 deg C. 

5c**Mfftt C 3 3H4iN 7 0 5 - 
H 2 0 tLX 

Calcd:C,62.54;H,6.84;N, 15.47. 

Found:C,62 .7 1 ;H,7. 1 4;N, 1 5 .25. 

'H-NMR^OOMHz^DCytf 1.48(9H,s), 1.99-2. 
09(lH 3 m) } 2.16(3H,s), 2.1 6-2.20(1 H,m), 2.43(3 

H, s), 3.36-3.69(10H,m), 4.04(lH,d,J=7.8Hz), 4. 
19(lH,t,J=16.2Hz), 4.52(lH,br), 4.76(lH,t,J=l 
5.9Hz), 6.37(lH,t,J=2.3Hz), 6.40(lH,dd,J=7.8, 

I. 8Hz), 6.45(lH,dd,J=7.8,1.5Hz), 6.80(lH,d,J= 
8.1Hz), 7.00(lH,t-like), 7.13(lH,t,J=8.0Hz), 7. 
27(lH,t,J=8.1Hz), 7.38(lH,d,J=8.7Hz), 7.75(1 
H,brs), 8.02(lH,s). 

IR(KBr)1671, 1599,1557,1487,1426,1256,1 182,1 
157cm* 1 . 

[0242] 

HJS0J219 

(^^219(7)^) 

4-[6-[5-[[3-(3^PP7i/+v)"7i-;i/]^";y]-2 
->^;U-6,7-vtKneUK[2,3-d]eUI=v>-8(5H) 

-^;u]^vju]-i-t°^v>^;u-f:>^ t-?> 

;U(1.13 g> 1.78mmol)^y^/— ;U(18ml)ICjf^ 

vT/hUtKP/1-x^^h'J^A(0.22g)Si;K 
^(0.l8ml)^*P^yr o 

?g^^^a-e23 mmmuzo 

£JS;g£4$D£MET, SffiU K^x^;U(l50 
(30ml);7K(30ml)^i;t§fP'-t^7K(20ml)*r?>5fe;t 

A^nvhyv7-f-(tt»tt:^*-y->:BBIx 

^JU=3:l-»2:l)-e»»L.4-[6-[5-[3-(3-^Pn 
^xy^v)7-'jy]-2->^;U-6,7-vtKPt 0| J 
K[2,3-d]tfU55/>.8(5H)->f;U]^S/;U].l-e 
"^i?:/*^* t-^M<b** 219)(886 



218 ) (803 mg ) as colorless crystal . 
mpl34-136degC. 
elemental analysis values 

C<sub>33</sub>H<sub>41</sub>N<sub>7</sub>0<sub>5</sub>*H<sub>2</sub>0 
doing 

Calcd:C, 62.54;H, 6.84;N, 15.47. 
FoundiC, 62.71 ;H, 7.14;N, 15.25. 

<sup>l</sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.48 (9 H, s ), 1.99 - 2.09 (1 H, m ), 2.16 (3 H, s ), 2.16 - 2.20 
(1 H, m ), 2.43(3 H, s ), 3.36 - 3.69 (10 H, m ), 4.04 (1 H, d, 
J=7.8Hz ), 4.19(1 H, t, J=16.2Hz), 4.52(1 H,br), 4.76(1 H, 
t, J=15.9Hz ), 6.37 (1 H, t, J=2.3Hz ), 6.40(1 H, dd, J=7.8, 
1 .8Hz ), 6.45 (1 H, dd, J=7.8, 1 .5Hz ), 6.80 (1 H, d, 
J=8.1Hz ), 7.00 (1 H, t-like ), 7.13 (1 H, t, J=8.0Hz ), 7.27 (1 
H, t, J=8.1Hz ), 7.38 (1 H, d, J=8.7Hz ), 7.75 (1 H, brs ),8.02 
0 H,s). 

IR (KBr) 1671, 1599, 1557, 1487, 1426, 1256, 1182 and 
1 157 cm <sup>-K/sup>. 

[0242] 

Working Example 2 19 
(Production of compound 219) 

4 - [6 - [5 - [[3 - (3 -chlorophenoxy ) phenyl ] imino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] hexyl ] - 1 -piperazine carboxylic acid t-butyl (1.13 
g, 1.78mmol ) was melted in methanol (18 ml ). 



cyano tri hydro sodium borate (0.22 g ) and acetic acid (0.18 
ml ) was added. 

mixture 23 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (150 ml ),1 normal sodium hydroxide aqueous 
solution production liquid (30 ml ), water (30 ml ) and it 
washed with saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic ihexane : ethylacetate 
=3:1 *2:1 ), 4 - [6 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ] hexyl ] - 1 -piperazine carboxylic acid t-butyl it acquired 
(compound 219 ) (886 mg ) as amorphous . 



5c*##f1i C 3 5H47ClN 6 O 3 -0.1H 2 O t 



elemental analysis values 

C<sub>35</sub>H<sub>47<ysub>ClN<sub>6</sub>O<sub>3</sub>*0.1 
H<sub>2</sub>0 doing 
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Calcd:C,65.99;H,7.47;N,13.19. 

Found:C,65.77;H,7.74;N,13.36. 

l H-NMR(300MHz,CDCl 3 ) 5 1.35-1 .36(4H,m), 
1.46(9H,s), 1.50(2H,br), 1.58-1.66(2H,m), 1.86 
-1.94(lH,m), 2.05-2.12(lH,m), 2.33(2H,t,J=8.1 
Hz), 2.37(4H,t,J=4.8Hz), 2.46(3H,s), 3.31(lH,d 
t,J=12.9,4.6Hz), 3.43(4H,t,J=5.0Hz), 3.41-3.49 
(lH,m), 3.63(2H,t,J=7.2Hz), 3.77(lH,d,J=6.6H 
z), 4.48(lH,q-like), 6.34(lH,t,J=2.1Hz), 6.37(1 
H,dd,J=8.1,1.8Hz), 6.45(1 H,dd,J=7.8,1.8Hz), 6. 
92(lH,ddd,J=8.0,2.3,0.6Hz), 7.01(lH,t,J=2.1H 
z), 7.04-7.07(lH,m), 7.16(lH,t,J=8.1Hz), 7.24 
(lH,t,J=7.8Hz), 8.01(lH,s). 

IR(KBr) 1 694, 1 593, 1 557, 1 472, 1 427, 1 248, 1 225,1 
173,1150cm* 1 . 

[0243] 

mmm 220 
(itsm 220 omm 

N-[3-[3-[[2->^;U-8-[3-(l-tf^^V-^)^Dt° 
;U]-5,6,7,8-xhTtKPt 0, JK[2,3-d]t°'J5v>-5- 
-fJU]75ypxy+v]7x-;U]T-th7£K(217 
mg. 0.42mmol)£ THF(5.0ml)l::S|«£-t*\ &$7K 
»»(60/il)*ftl*fco 

S£tt££ST? 1.5 B*IH«#Lfc 0 

x£/— JU(5.0ml)Sinxfco 



JI/*7A*P7hy77-f-(Sitt:R»IfJI/ 
-ft»x^;U:y$r/-;u=9:i)-eHJj|L,N-[3-[3 
.[[8-[3-(4-7-t^;U-l-t°^^vx;U)^Pt°;U]-2- 
>5 L ;U-5,6,7,8-7 L h : 7tKPe i JK[2,3-d]e i J5v> 

(*b£«! 220X1 82rog)£7^U?7*i:LT»fco 

5c*»«rfl[ C 31 H 39 N 7 0 
3 -H 2 O-0.5EtOActLT 

Calcd:C,63.95;H,7.32;N,15.82. 

Found:C,63.96;H,7.10;N,16.12. 

1 H-NMR(300MHz,CDCl 3 ) 5 1.82(2H,quintet,J= 
7.1Hz), 1.88-1. 97(lH,m), 2.07-2.13(lH,m), 2.0 
9(3H,s), 2.17(3H,s), 2.38-2.47(6H,m), 2.45(3H, 
s), 3.37(lH,dt,J=12.9,4.8Hz), 3.46-3.53(lH,m), 
3.48(2H,t,J=5.0Hz), 3.61-3.70(4H,m), 3.75(1 H, 
br), 4.46(1 H,br), 6.33(1 H,t,J=2.1 Hz), 6.39-6.42 
(2H,m), 6.79(1 H,d,J=7.2Hz), 7.12(lH,t-like), 7. 



Calcd:C, 65.99;H, 7.47;N, 13.19. 
Found:C, 65.77;H, 7.74;N, 13.36. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.35 - 1.36 (4 H,m), 1.46 (9 H, s ), 1.50 (2 H, br), 1.58- 
1.66 (2 H, m ), 1.86 -1.94 (1 H, m ), 2.05 - 2.12 (1 H, m ), 
2.33 (2 H, t, J=8.1Hz ), 2.37 (4 H, t, J=4.8Hz ), 2.46 (3 H, s ), 
3.31 (1 H, dt, J=12.9, 4.6Hz ), 3.43 (4 H, t, J=5.0Hz ),3.41 - 
3.49 (1 H, m ), 3.63 (2 H, t, J=7.2Hz ), 3.77 (1 H, d, 
J=6.6Hz ), 4.48 (1 H, q-like ), 6.34 (1 H, t, J=2.1Hz ), 6.37 (1 
H, dd, J=8.1, 1.8Hz ), 6.45 (1 H, dd, J=7.8, 1.8Hz ),6.92 (1 H, 
ddd, J=8.0, 2.3, 0.6Hz ), 7.01 (1 H, t, J-2.1Hz ), 7.04 - 7.07 (1 
H,m), 7.16(1 H,t, J=8.1Hz), 7.24(1 H, t, J=7.8Hz ), 8.01 (1 
H,s). 

IR(KBr) 1694, 1593, 1557, 1472, 1427, 1248, 1225, 1173 
and 1 150 cm <sup>-K/sup>. 

[0243] 

Working Example 2 20 
(Production of compound 220 ) 

Melting N- [3 - [3 - [[2 -methyl -8- [3 - (1 -piperazinyl ) 
propyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ] amino ] phenoxy ] phenyl ] acetamide (217 
mg , 0.42mmol ) in THF (5.0 ml ), it added acetic anhydride 
(60;mu 1 ). 

mixture 1.5 hours was agitated with room temperature . 
ethanol (5.0 ml ) was added. 

mixture 15 min was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , refined 
residue with the[shirikagerukaramukuromatogurafii ] 
(basic :ethylacetate *ethylacetate : methanol =9:1), it 
acquired N- [3 - [3 - [[8 - [3 - (4 -acetyl -1- piperazinyl ) 
propyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ] amino ] phenoxy ] phenyl ] acetamide 
(compound 220 ) (182 mg ) as amorphous . 

elemental analysis values C<sub>31 

</sub>H<sub>39</sub>N<sub>7</sub>O<sub>3</sub>*H<sub>2</sub>O*0.5EtOAc 
doing 



Calcd:C, 63.95;H, 7.32;N, 15.82. 
Found:C, 63.96;H, 7.10;N, 16.12. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.82 (2 H, quintet, J=7.1 Hz), 1.88- 1.97(1 H,m),2.07- 
2.13 (1 H, m ), 2.09 (3 H, s ), 2.17(3 H, s ), 2.38 - 2.47 (6 H, 
m ), 2.45 (3 H, s ), 3.37 (1 H, dt, J=12.9, 4.8Hz ), 3.46 - 3.53 
(1 H, m ), 3.48 (2 H, t, J=5.0Hz ), 3.61 -3.70 (4 H, m ), 3.75 
(1 H,br), 4.46(1 H,br), 6.33(1 H, t, J=2.1Hz), 6.39-6.42 
(2 H, m ), 6.79 (1 H, d, J=7.2Hz ), 7.12 (1 H, t-like ),7.14 (1 
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14(lH,t,J=8.1Hz), 7.26(lH,t,J=7.8Hz) s 7.32(1H, 
d,J=7.8Hz), 7.67(lH,brs), 7.98(lH,s). 

IR(KBr)1601,1555,1516 5 1487,1429,1258 s I184,l 
157cm- 1 . 

[0244] 

mmm 221 

«t£ty 221) 

4-[[5-[3-[3-(7-feT;i/7^/pxy+v]7-'jy]- 
2->^L/-6,7- v t KP tf 'J K[2,3-d] L°'J 5 v>-8(5 
H^-r^HT-tr^^l-l-e^v^^/fO^ t-^ 
^K694mg, 1.13mmol)£i'Fg£x^U(16.8ml) 
|Cjg^^,4^1£M^XT;K5.6ml)^iP 

s^tt*Ma-e i7.5 B#rpiii#Lfco 

hUX5 1 ;^7^>(4.7ml)Ol^-e^^Mx^;^(50ml) 

?I^£3ti&U il^[C7K(30ml)^ *Q*_fc 0 

i?x^;U(150ml JSilS 50ml)T?ttaJL 

^l£SS*D:£it7k(30ml)^&;$U fS7KS*i®! 

^7PVh^7>f-(ii*tt:^x^;u^^x 
=f-)\,\*$J— ;U=85:15)-efflSL,N-[3-[3-[[2-> 
^;U-8-[2-^^rV-2-(l-t°^vx;U)X^;U].5,6, 
7,8-^h^trKPt 0| JK[2,3-d]t 0 USv>-5-^;U]7 

5/px/+vpxxju]7^h75K(<t£^ 221) 

(455mg)£7^U?TX<tL-a#fc 0 



H, t, J=8.1Hz ), 7.26 (1 H, t, J=7.8Hz ), 7.32 (1 H, d, 
J=7.8Hz ), 7.67 (1 H, brs ) 7.98 (1 H, s ). 

IR(KBr) 1601, 1555, 1516, 1487, 1429, 1258, 1184 and 
1 157 cm <sup>-K/sup>. 

[0244] 

Working Example 2 2 1 
(compound 221 ) 

4 - [[5 - [3 - [3 - (acetylamino ) phenoxy ] anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] acetyl ] - 1 -piperazine carboxylic acid t-butyl 
melting (694 mg , 1.13mmol ) in ethylacetate (16.8 ml ), it 
added 4 normal hydrochloric acid -ethylacetate (5.6 ml ). 

mixture 17,5 hours was agitated with room temperature . 
triethylamine (4.7 ml ) ethylacetate (50 ml ) was added next. 

mixture was filtered, water (30 ml ) was added to filtrate . 
mixture was extracted with ethylacetate (150 ml and 50 ml ). 

You washed organic layer with saturated saline (30 ml ), dried 
with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic : ethylacetate 
*ethylacetate :methanol =85:15 ), it acquired N- [3 - [3 - [[2 
-methyl -8- [2 -oxo -2- (1 -piperazinyl ) ethyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] amino ] 
phenoxy ] phenyl ] acetamide (compound 221 ) (455 mg ) as 
amorphous . 



C 2 8H 3 3N 7 0 
3 -0.5H 2 O0. 
5EtOAc tL 
X 



elemental analysis values 

C<sub>28</sub>H<sub>33</sub>N<sub>7</sub>O<sub>3</sub>*0.5H<sub>2</sub>O*0.5EtOAc 
doing 



Calcd:C,63.36;H,6.74;N,17.24. 

Found:C,63.43;H,6.63;N,17.37. 

1 H-NMR(300MHz,CDCl 3 )<5 1.94-2.08(lH,m), 
2.14-2.22(lH,m), 2.16(3H,s), 2.43(3H,s), 2.87 
(2H,t,J=5.0Hz), 2.94(2H,t,J=4.8Hz), 3.39(lH,dt, 
J=12.3,4.9Hz), 3.52-3.69(5H,m), 4.07(lH,br), 
4.17(lH,t,J=15.9Hz), 4.52(lH,br), 4.77(lH,t,J= 
16.5Hz), 6.36(1 H,t,J=2.1 Hz), 6.38-6.4 1(1 H,m), 
6.45(1 H,dd,J=8.0, 1 .4Hz), 6.80(1 H,dd,J=8. 1,1.8 
Hz), 6.99(1 H,t,J=2.1 Hz), 7.13(lH,t,J=8.0Hz), 
7.26(lH,t,J=8.1Hz), 7.39(lH,d,J=8.7Hz), 7.89(1 
H,s), 8.01(lH,s), NH tiill^LTl^lV 



Calcd:C, 63.36;H, 6.74;N, 17.24. 
Found:C, 63.43;H, 6.63;N, 17.37. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.94 - 2.08 (1 H, m ). 2.14 - 2.22 (1 H, m ), 2.16 (3 H, s ), 
2.43 (3 H, s ), 2.87(2 H, t, J=5.0Hz ), 2.94 (2 H, t, J=4.8Hz ), 
3.39 (1 H, dt, J=12.3, 4.9Hz ), 3.52 - 3.69 (5 H, m ), 4.07 (1 
H, br), 4.17(1 H, t, J=15.9Hz), 4.52(1 H,br), 4.77(1 H, t, 
J=16.5Hz ), 6.36 (1 H, t, J=2.1Hz ), 6.38 - 6.41 (1 H, m ), 6.45 
(1 H, dd, J=8.0, 1.4Hz ), 6.80 (1 H, dd, J=8.1, 1.8Hz ), 6.99 (1 
H, t, J=2.1Hz ), 7.13 (1 H, t, J-8.0Hz ), 7.26(1 H, t, 
J=8.1Hz ), 7.39 (1 H, d, J=8.7Hz ), 7.89 (1 H, s ), 8.01 (1 H, 
s ) NH has not done identification . 
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IR(KBr)1644,1601, 1557,1514,1487,1437,1260,1 
182,1157,731cm' 1 . 



[0245] 

mmm 222 

(it£ty 222) 

4-[6-[5-[3-(3-^ □ P 7jlS * V)7- l J J\-2-^)\, 
-6,7- v t KO t° U K[2,3-d] t° 'J S v>-8(5H)->OU] 

^+v;u]-i-t°^^v>^;u^>K t-^T;K793 

mg, 1 .25mmol)£@tggX^;U(l 8.8ml) Id 
i±. 4 Jl^i^^-P^X^;U(6.25ml)^iQxfco 

22.5 fulfil #Lfco 

1 ^7KK^^h'J^A7k^^(30ml)^iJP^fco 



S^tt* lti£x^U(150ml mS 30ml)T*ttajL 
*aWttt»***(30ml)Tfft*L, fttTKffiife 

>!U-9:l)T*ISiiL,N-[3-(3-^PP^ 
iy+y)7x-^]-2-/fJI/-8-[6-(l-t^7V- 
;U)^+v;U]-5,6,7,8-^h^tKPt 0| JK[2,3-d]t° 
U5S?>-5-75:>(fc£tt222)(615mg)£7*;U:7 

, H-NMR(300MHz,CDCl 3 )(S 1.34-1.36(4H,m), 
1.51-1.66(4H,m), 1.86-1 .96(lH,m), 2.05-2.12(1 
H,m), 2.31(2H,t,J=7.5Hz), 2.41(4H,br), 2.46(3 

H, s), 2.89(4H,t,J=5.0Hz), 3.31(lH,dt,J=13.2,5.0 
Hz), 3.45(lH,ddd,J=13.1,9.8,3.4Hz), 3.63(2H,d 
d,J=7.7,5.9Hz), 3.77(lH,d,J=6.6Hz), 4.49(lH,q, 
J=4.8Hz), 6.34(lH,t,J=2.0Hz), 6.37(lH,ddd,J=8. 

I, 2.3,0.8Hz), 6.45(lH,dd,J=7.8,2.1Hz), 6.92(1 
H,ddd,J=8.2,2.3,1.0Hz), 7.01(lH,t,J=2.1Hz), 7.0 
6( 1 H,ddd,J=8.0,2.0,0. 8Hz), 7.16(1 H,t,J=8. 1 Hz), 

7.24(1 H,t,J=8.0Hz), 8.01(lH,s), NH liffl^L 

IR(KBr)1593,1557,1514,1489,1472,1429,1223,l 
148cm- 1 . 

[0246] 

mmm 223 

(it$fy 223 CDMii) 

N-[3-(3^PD7xy+v)7i-i^2-^f;i/-8-[5 

-(l-e^vx^^^^u^^j^h^tKp 

t°UK[2,3«.d]t 0| J5v>-5-7$>(187mg)^7K(3.5 



2003-11-11 

IR (KBr ) 

164,416,011,557,151,414,871,437,126,011,821,157,731 cm 
<sup>-l</sup>. 

[0245] 

Working Example 2 22 
(compound 222 ) 

4 - [6 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
hexyl ] - 1 -piperazine carboxylic acid t-butyl melting (793 
mg , 1.25mmol ) in ethylacetate (18.8 ml ), it added 4 normal 
hydrochloric acid -ethylacetate (6.25 ml ). 

mixture 22.5 hours was agitated with room temperature . 

1 normal sodium hydroxide aqueous solution production 
liquid (30 ml ) was added. 

mixture was extracted with ethylacetate (150 ml and 30 ml ). 

You washed organic layer with saturated saline (30 ml ), dried 
with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic : ethylacetate 
* ethylacetate : methanol =9:1), N- [3 - (3 -chlorophenoxy ) 
phenyl ] - 2 -methyl -8- [6 - (1 -piperazinyl ) hexyl ] - 5, 6, 7 
and 8 -tetrahydro pyrido it acquired the[2 and 3 -d ] 
pyrimidine -5-amine (compound 222 ) (615 mg ) as 
amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.34 - 1.36 (4 H, m ), 1.51 - 1.66 (4 H, m ), 1.86 - 1.96 (1 H, 
m ), 2.05 -2.12 (1 H, m ), 2.31 (2 H, t, J=7.5Hz ), 2.41 (4 H, 
br ), 2.46 (3 H, s ), 2.89 (4 H, t, J=5.0Hz ), 3.31 (1 H, dt, 
J-13.2, 5.0Hz ), 3.45 (1 H, ddd, J=13.1, 9.8, 3.4Hz ), 3.63(2 
H, dd, J=7.7, 5.9Hz ), 3.77 (1 H, d, J=6.6Hz ), 4.49 (1 H, q, 
J=4.8Hz ), 6.34 (1 H, t, J=2.0Hz ), 6.37 (1 H, ddd, J=8.1, 2.3, 
0.8Hz ), 6.45 (1 H, dd, J=7.8, 2.1Hz ), 6.92 (1 H, ddd, J=8.2, 
2.3, 1.0Hz), 7.01 (1 H, t, J=2.1Hz ),7.06 (1 H, ddd, J=8.0, 
2.0, 0.8Hz ), 7.16 (1 H, t, J=8.1Hz ), 7.24 (1 H, t, J=8.0Hz ), 
8.01 (1 H, s ) NH has not done identification . 

IR (KBr ) 1593, 1557, 1514, 1489, 1472, 1429, 1223 and 
1 148 cm <sup>-l</sup>. 

[0246] 

Working Example 2 23 
(Production of compound 223 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [5 - (1 
-piperazinyl ) pentyl ] - 5, 6, 7 and 8 -tetrahydro pyrido water 
(3.5 ml ) andmelting [2 and 3 -d ] pyrimidine -5-amine (187 
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ml)&lf THF(3.5ml)lC»«£t^ft»*U^A 
(99mg)^iax.fco 

^np^ttx^;u(5i//i)SJn*fc» 
ftHx^;u(ioomi)SJp*fco 

a*»**(30mi)atffisi4**(20iiii)-eft 

A*P7Kf57*-(E3Stt:^**>:lf»X 
^U=3:l-*l:l)T?»BL.4-[5-[5-[3-(3-^PP 

^xy+v)yxijy]-2-y^ju-6,7-vtKPt°'j 

K[2,3-d]t 0 U5v>-8(5HW;U]^>^^]-l-t 0 
^55/>*;i/7K>Kx^;mb^* 223)(169m 

g)fcJ-'Oui:LT»fco 

1 H-NMR(300MHz y CDCl 3 ) 5 1.26(3H,t,J=7.1Hz), 
1 .33(2H,quintet,J=7.7Hz), 1 .56(2H,quintet,J=7. 
7Hz), 1.63(2H,quintet,J=7.3Hz), 1.85-1. 96(1 H, 
m), 2.04-2. 14(1 H,m), 2.34(2H,t,J=7.5Hz), 2.39 
(4H,t,J=5.0Hz), 2.46(3H,s), 3.31(lH,dt,J=12.9, 
4.8Hz), 3 .41 -3.50(1 H,m), 3.48(4H,t,J=5.1Hz), 
3.64(2H,t,J=7.2Hz), 3.81(lH,br), 4.13(2H,q,J= 
7.1Hz), 4.49(lH,q,J=4.5Hz), 6.34(1 H,t,J=2.1H 
z), 6.36-6.39(lH,m), 6.45(lH,dd,J=7.8,1.8Hz), 
6.9 1 (1 H,ddd,J=8.3,2.5,0.8Hz), 7.01 (1 H,t,J=2. 1H 
z), 7.06(lH,ddd,J=8.0,2.0,l.lHz), 7.16(lH,t,J= 
8.1Hz), 7.24(lH,t,J=8.1Hz), 8.01(lH,s). 

IR(KBr)1684,1593,1557,1514,1487,1472,1429,l 
248,1225,1148cm' 1 . 

[0247] 

mmm ha 

«b£«B 224 a>8fi) 

N-[3-[3-[[2->^7U-8-[2-7|-+V-2-(l-t 0 ^^vX 
JU)X^;U]-5 i 6 1 7,8--Th5tKPtf , JK[23-d]tf , J5 

K(317mg. 0.61mmol)£ THF(10ml)l:i!K;S£l2\ 
mM* , J^A(127mg)^P^fco 

2-^PP-N,N.$/>^^U7-bh75K(82mg)ai;3 
^fc^hU^A(23mg)£Jn*fco 

50 deg C V 5.5 SfHflttf Lfco 

»Bx*JK10(hnl)£in*fco 

K£tt£*(30ml);Rtffi*nft£*(20ml)T?^ 
*Lfc. 



mg ) in THF (3.5 ml ), it added potassium carbonate (99 mg ). 

ethyl chloroformate (5 1 ;mu 1 ) was added. 

mixture 3 hours was agitated with room temperature . 

ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic :hexane : ethylacetate 
-3:1 *1 :1 ), 4 - [5 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ] pentyl ] - 1 -piperazine carboxylic acid ethyl it acquired 
(compound 223 ) (169 mg ) as oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.26 (3 H, t, J=7.1Hz ), 1.33 (2 H, quintet, J=7.7Hz ), 1.56 (2 

H, quintet, J=7.7Hz ), 1.63 (2 H, quintet, J=7.3Hz ), 1.85 - 

I. 96 (1 H, m ), 2.04- 2.14 (1 H, m ), 2.34 (2 H, t, J=7.5Hz ), 
2.39 (4 H, t, J=5.0Hz ), 2.46 (3 H, s ), 3.31 (1 H, dt, J=12.9, 
4.8Hz ), 3.41 - 3.50 (1 H, m ), 3.48(4 H, t, J=5.1Hz ), 3.64 (2 

H, t, J=7.2Hz ), 3.81 I'l H, br ), 4.13 (2 H, q, J=7.1Hz ), 4.49 
(1 H, q, J=4.5Hz ), 6.34 (1 H, t, J=2.1Hz ), 6.36 - 6.39 (1 H, 
m ), 6.45(1 H, dd, J=7.8, 1.8Hz ), 6.91 (1 H, ddd, J=8.3, 2.5, 
0.8Hz ), 7.01 (1 H, t, J=2.1Hz ), 7.06 (1 H, ddd, J=8.0, 2.0, 

I. 1Hz ) 7.16 (1 H, t, J=8.1Hz ), 7.24 (1 H, t, J-8.1Hz ), 8.01 
(1 H,s). 

IR(KBr) 1684, 1593, 1557, 1514, 1487, 1472, 1429, 1248, 
1225 and 1 148 cm <sup>-l</sup>. 

[0247] 

Working Example 2 24 
(Production of compound 224 ) 

Suspension doing N- [3 - [3 - [[2 -methyl -8- [2 -oxo -2- (1 
-piperazinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amino ] phenoxy ] phenyl ] 
acetamide (317 mg , 0.61mmol ) in THF (10 ml ), it added 
potassium carbonate (127 mg ). 

2 -chloro -N, N- dimethylacetamide (82 mg ) and sodium 
iodide (23 mg ) was added. 

mixture 5.5 hours was agitated with 50 deg C. 

ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 
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fJk>^y-^=9:l)tilLJ-[4-[[H3-[3-(7 
vtKPt 0| JK[2,3-d]t 0 'J^v>-8(5HM;H7-tr 

(«:£* 224)(131mg)£7^;U77X<tL-Ct#fco 

l H-NMR(300MHz,CDCl 3 ) 5 2.05(lH,br), 2.14- 
2.20(lH,m), 2.17(3H,s), 2.43(3H,s), 2.56(2H,t,J 
=5.1Hz), 2.63(2H,t,J=4.8Hz), 2.97(3H,s), 3.07 
(3H,s), 3.23(2H,s), 3.38(lH,dt,J=12.3,4.8Hz), 
3.59-3.67(5H,m), 4.05(1 H,d,J=7.2Hz), 4.18(1H, 
t,J=15.9Hz), 4.51(lH,br), 4.77(lH,t,J=15.9Hz), 
6.36(1 H,t, J=2. 1 Hz), 6.40( 1 H,dd,J=8 . 1 ,2 . 1 Hz), 
6.45(lH,d,J=7.5Hz), 6.80(lH,d,J=8.1Hz), 6.99 
(lH,t-like), 7.13(lH,t,J=8.1Hz), 7.27(1 H,t,J=8.1 
Hz), 7.39(lH,d,J=7.5Hz), 7.81(lH,brs), 8.01(1 
H,s). 

IR(KBr)1645,1601, 1557,1508,1487,1439,1260,1 
184,1157cm" 1 . 

[0248] 

HS6#] 225 

(it£® 225 ©Sag) 

N-[3-(3-^aP7xy4FvPx-yU]-2-^;U-8-[4 
-(l-t;'<5i/-^)^;U]-5,6 f 7,8-xh5tKPfcf 
, JK[2,3-d]t°»J5v>-5-7S>(206mg)^7K(4.0m 
l)&tf THF(4.0ml)IC?g$£-rJ\ KH^'J^AOl 
2mg)£jjQ*_fc 0 

^PP^Kx^;U(58jt/l)^PX.fco 

i^ftffst 2.5 Bins* Lfco 

ft»x^;u(ioomi)S*nAfco 

S^***(30ml)aiffifPfttt*(20ml)-e3fe 

A^Q-7hy^-r-(**tt:^*-y->:BKx 
^;U=3 : 1 —1 : 1 L . 4-[4-[5-[3-(3-^ □ P 

7xy^v)7^'J/]-2->T;U-6,7-vtKPt 0, J 
K[2,3-d]t°'JSv>-8(5H)-^;U]^T;U]-l-t 0 ^ 
Ti/>*;U*>ttx^^K<k^tt 225)(188mg) 

, H-NMR(300MHz,CDCl 3 ) 5 1.26(3H,t,J=7.1Hz), 
1 .52(2H,quintet,J=7. 1Hz), 1 .64(2H,quintet,J=7. 
3Hz), 1.85-1.96(lH,m), 2.02-2. 14(1 H,m), 2.39 
(4H,t,J=4.8Hz), 2.40(2H,t,J=7.5Hz), 2.46(3H,s), 
3.32(lH,dt,J=12.6,4.7Hz), 3.42-3.50(lH,m), 3. 



Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (basic rethylacetate 
*ethylacetate :methanol =9 : 1 ), 2 - [4 - [[5 - [3 - [3 - 
(acetylamino ) phenoxy ] anilino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetyl ] - 1 
-piperazinyl ] -N, N- dimethylacetamide it acquired 
(compound 224 ) (131 mg ) as amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
2.05 (1 H, br ), 2.14 - 2.20 (1 H, m ), 2.17 (3 H, s ), 2.43 (3 H, 
s ), 2.56 (2 H, t, J-5.1Hz ), 2.63(2 H, t, J=4.8Hz ), 2.97 (3 H, 
s ), 3.07 (3 H, s ), 3.23 (2 H, s ), 3.38 (1 H, dt, J=12.3, 
4.8Hz ), 3.59 - 3.67 (5 H, m ), 4.05 (1 H, d, J=7.2Hz ), 4. 1 8(1 
H, t, J=15.9Hz ), 4.51 (1 H, br ), 4.77 (1 H, t, J=15.9Hz ), 6.36 
(1 H, t, J=2.1Hz ), 6.40 (1 H, dd, J=8.1, 2.1Hz ), 6.45 (1 H, d, 
J=7.5Hz ), 6.80 (1 H, d, J=8.1Hz ), 6.99 (1 H, t-like ),7.13 (1 

H, t,J=8.1Hz), 7.27(1 H,t,J=8.1 Hz), 7.39(1 H, d, 
J=7.5Hz ) 7.81 (1 H, brs ), 8.01 (1 H, s ). 

IR(KBr) 1645, 1601, 1557, 1508, 1487, 1439, 1260, 1184 
and 1 157 cm <sup>-l</sup>. 

[0248] 

Working Example 2 25 
(Production of compound 225 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [4 - (1 
-piperazinyl ) butyl ] - 5, 6, 7 and 8 -tetrahydro pyrido water 
(4.0 ml ) andmelting [2 and 3 -d ] pyrimidine -5 -amine (206 
mg ) in THF (4.0 ml ), it added potassium carbonate (112 
mg). 

ethyl chloroformate (58;mu 1 ) was added. 

mixture 2.5 hours was agitated with room temperature . 

ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic rhexane :ethylacetate 
=3:1 *1 :1 ), 4 - [4 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ] butyl ] - 1 -piperazine carboxylic acid ethyl it acquired 
(compound 225 ) (188 mg ) as oyl . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 

I. 26 (3 H, t, J=7.1Hz ), 1.52 (2 H, quintet, J=7.1Hz ), 1.64 (2 
H, quintet, J=7.3Hz), 1.85 - 1.96(1 H, m ), 2.02 - 2.14(1 H, 
m ), 2.39 (4 H, t, J=4.8Hz ), 2.40 (2 H, t, J-7.5Hz ), 2.46 (3 H, 
s ), 3.32 (1 H, dt, J=12.6, 4.7Hz ), 3.42 - 3.50 (1 H, m ), 3.48 
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48(4H,t,J=5.0Hz), 3.66(2H,t,J=7.1Hz), 3.81(1H, 
d,J=5.4Hz), 4.13(2H,q,J=7.2Hz), 4.49(1 H,q,J=4. 
2Hz), 6.34(1 H,t,J=2.1 Hz), 6.36-6.39(lH,m), 6. 
45(lH,dd,J=8.3,1.4Hz), 6.91(lH,ddd,J=8.2,2.3, 
1.0Hz), 7.01(lH,t,J=2.0Hz), 7.06(1 H,ddd,J=8.1, 
2.1,1.2Hz), 7.16(lH,t,J=8.1Hz), 7.24(lH,t,J=7.8 
Hz), 8.02(1 H,s). 

IR(KBr)1686,1593,1555,1512,1472,1431, 1246,1 
227,1148,1130cm -1 . 

[0249] 

mmm 226 

(fc£«fl 226 ®Sfi) 

N-[3-(3^PP7i/+i/px-JI/]-2^fJI/-8-[6 
-(l-t°^V-;U)^^v^]-5,6,7,8--Th^tKP 
bf 'J K[2,3-d] t? 'J 5v>-5-75>(202mg)£ 7K(4.0 
ml)»tf THF(4.0ml)lZ^M£#> 
(104mg)$-iP^fc o 

aftttsnre 3 B#r e i}t^Lfc 0 

ft»X^U(10(hnl)£toa.fc o 
S^*S*(30ml)ai;i&|Pft**(20ml)Tf2fe 

A^PVh^^-(±g*14:^++h>:KigX 
f ;i/=3: 1 - 1 : l)tf|gL, 4-[6-[5-[3-(3-^7 P P 

7xy+v)7x«jy]-2->T^-6,7-vtKat°'J 

K[2,3-d]t°JSv>-8(5HW>/U]^+v^]-l-t 0 
^v>*;U7t?>Kx^;U(^t^^ 226)(183m 
g)**-OUi:LT*fc 0 

1 H-NMR(300MHz,CDCl 3 ) 6 1.26(3H,t,J=7.1Hz), 
1.34-1.36(4H,m), 1.48-1. 53(2H,m), 1.61(2H,q 
uintet,J=7.1Hz), 1.85-1. 95(1 H,m), 2.03-2.14(1 
H,m), 2.33(2H,t,J=7.7Hz), 2.38(4H,t,J=5.0Hz), 
2.46(3H,s), 3.31(lH,dt,J=12.9,4.8Hz), 3.41-3.48 
(lH,m), 3.48(4H,t,J=5.0Hz), 3.63(2H,t,J=7.2H 
z), 3.81(lH,d,J=6.0Hz), 4.13(2H,q,J=7.1Hz), 4. 
49(lH,q,J=4.2Hz), 6.34(1 H,t,J=2.0Hz), 6.36-6.3 
9(lH,m), 6.45(lH,dd,J=8.3,1.7Hz), 6.91(lH,dd 
d,J=8.3,2.3,1.0Hz), 7.01(lH,t,J=2.3Hz), 7.06(1 
H,ddd,J=8.0,1.9,l.lHz), 7.16(lH,t,J=8.1Hz), 7.2 
4(lH,t,J=8.0Hz), 8.01(lH,s). 



(4 H, t, J=5.0Hz ), 3.66(2 H, t, J=7.1Hz ), 3.81 (1 H, d, 
J=5.4Hz ), 4.13 (2 H, q, J=7.2Hz ), 4.49 (1 H, q, J=4.2Hz ), 
6.34 (1 H, t, J=2.1Hz ), 6.36 - 6.39 (1 H, m ), 6.45 (1 H, dd, 
J=8.3, 1.4Hz), 6.91(1 H, ddd, J=8.2, 2.3, 1.0Hz), 7.01 (1 H, 
t, J-2.0Hz), 7.06(1 H,ddd, J=8.1,2.1, 1.2Hz), 7.16(1 H, t, 
J=8.1Hz ) 7.24 (1 H, t J=7.8Hz ), 8.02 (1 H, s ). 

IR (KBr) 1686, 1593, 1555, 1512, 1472, 1431, 1246, 1227, 
1 148 and 1 130 cm <sup>-K/sup>. 

[0249] 

Working Example 2 26 
(Production of compound 226 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [6 - (1 
-piperazinyl ) hexyl ] - 5, 6, 7 and 8 -tetrahydro pyrido water 
(4.0 ml ) andmelting [2 and 3 -d ] pyrimidine -5-amine (202 
mg ) in THF (4.0 ml ), it added potassium carbonate (104 
mg). 

ethyl chloroformate ( 54;mu 1 ) was added. 

mixture 3 hours was agitated with room temperature . 

ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic ihexane :ethylacetate 
-3: 1 * 1 : 1 ), 4 - [6 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ] hexyl ] - 1 -piperazine carboxylic acid ethyl it acquired 
(compound 226 ) (183 mg ) as oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .26 (3 H, t, J=7. 1 Hz ), 1 .34 - 1 .36 (4 H, m ), 1 .48 - 1 .53 (2 H, 
m), 1.61 (2 H, quintet, J=7.1Hz), 1.85 -1.95 (1 H,m),2.03- 
2.14 (1 H, m ), 2.33 (2 H, t, J=7.7Hz ), 2.38 (4 H, t, J=5.0Hz ), 
2.46 (3 H, s ), 3.31 (1 H, dt, J=12.9, 4.8Hz ), 3.41 -3.48 (1 H, 
m ), 3.48 (4 H, t, J==5.0Hz ), 3.63 (2 H, t, J=7.2Hz ), 3.81 (1 H, 
d, J=6.0Hz ), 4.13 (2 H, q, J=7.1Hz ), 4.49 (1 H, q, J=4.2Hz ), 
6.34 (1 H, t, J=2.0Hz ), 6.36 -6.39 (1 H, m ), 6.45 (1 H, dd, 
J=8.3, 1.7Hz ), 6.91 (1 H, ddd, J=8.3, 2.3, 1.0Hz), 7.01 (1 H, 
t, J=2.3Hz ) 7.06 (I H, ddd, J=8.0, 1.9, 1.1Hz ), 7.16 (1 H, t, 
J=8.1Hz ), 7.24 (1 H, t, J=8.0Hz ), 8.01 (1 H, s ). 



IR(KBr)2932,1696,1593,l 
557,1514,1472,1429,1289, 
1246,1227,1148,1132,999 



cm 



IR 

(KBr )293,216,961,593,155,715,141,472,142,912,891,246,122,71 1,481,132,999,1696, 
1593, 1557, 1514, 1472, 1429, 1289, 1246, 1227, 1148, 1132 and999 cm 
<sup>-K/sup>. 
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[0250] 

mtfcm 227 

227) 

2-[5-[3<3^DP^x/^rv)7- l J/]-2->^^-6 } 
7-vtKne'jK[2,3-d]t°U5v>-8(5HK^]-N- 
[2-(4^*V-l-e^Ui/-;U)x^;U]7-bK75K 
(195mg. 0.36mmol). Xh4rv75>it!$i£(52m 
g)St;t o 'Jv>(72jt/l)^y^y-;K4.0ml)[C;g 
££tL 60 deg C 1? 1.5 ftRSfit tfLfco 

Ifgpl^KlOOml^jQ^fco 

S^%^7K(30ml)ai;t&fP^iS7K(20ml)r^ 

f^i:l-Pixf^)-ef||!L, £blc|fi£ 
x^;u-v-rv^nt°;ux-^;uTS^ B B B ^tT 
i\2-[5-[3-(3-^pp?x/*v)7xijy']-2-y 

TJU-6,7-vtKPe«JK[2,3-d]t 0, JSv>-8(5H) 

;u]x^;u]7-feh75K(<b£^ 227 <D§!ii)(i4 

6mg)^»fe$S B B B i:LT#fco 
mp 108- 109 deg C. 
7cff§##rli C 3 iH 38 ClN 7 0 3 tLr 



Calcd:C,62.88;H,6.47;N,16.56. 

Found:C,62.53;H,6. 1 9;N, 1 6.47. 

'H-NMR^OOMH^CDCy 8 1 .24(3H,t,J=7. 1 Hz), 
1.96-2.05(lH,m), 2.13-2.19(lH,m), 2.23(2H,t,J 
=5.9Hz), 2.44-2.54(8H,m), 2.48(3H,s), 3.37(2 
H,q,J=5.7Hz), 3.45(lH,dt,J=12.6,4.8Hz), 3.62(1 
H,ddd,J=12.7,9.5,3.4Hz), 3.82(1 H,d,J=7.2Hz), 
4.06(2H,q,J=7.1Hz), 4.21(lH,d,J=15.6Hz), 4.33 
(lH,d,J=15.6Hz), 4.56(1 H,q-like), 6.34(lH,t,J= 
2.3Hz), 6.39(lH,dd,J=8.3,2.0Hz), 6.45(lH,dd,J 
-8.1,2.1Hz), 6.72(1 H,t-like), 6.91(lH,ddd,J=8. 
3,2.6,1.2Hz), 7.01(lH,t,J=2.1Hz), 7.05-7.08(lH, 
m), 7.17(lH,t,J=8.1Hz), 7.25(lH,t,J=8.1Hz), 8. 
12(lH,s). 

IR(KBr)1669,1586,1559,1514,1489,1472,1429,l 
337,1223,1150cm" 1 . 

[0251] 



[0250] 

Working Example 2 27 
(compound 227 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- 
[2 - (4 -oxo -1- bipyridinyl ) ethyl ] acetamide (195 mg , 
0.36mmol ), ethoxy amine acetate (52 mg ) and mixing 
pyridine (72;mu 1 )to methanol (4.0 ml ), 1 .5 hours it agitated 
with 60 deg C. 

ethylacetate (100 ml ) was added. 

mixture water (30 ml ) and was washed with saturated saline 
(20 mi ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=l:l*ethylacetate ), furthermore did recrystallization with 
ethylacetate -diisopropyl ether jpl 1 , 2 - [5 - [3 - (3 
-chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 
and 3 -d ] pyrimidine -8 (5 H ) -yl ] -N- itacquired [2 - [4 - 
(ethoxyimino ) - 1 -bipyridinyl ] ethyl ] acetamide (Production 
of compound 227 ) (146 mg ) as colorless crystal . 

mpl08-109degC. 

elemental analysis values C<sub>31 

</sub>H<sub>38</sub>ClN<sub>7</sub>CKsub>3</sub> 

doing 

Calcd:C, 62.88;H, 6.47;N, 16.56. 
Found:C, 62.53;H, 6.19;N, 16.47. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.24 (3 H, t, J=7.1Hz), 1.96-2.05 (1 H, m ), 2.13 - 2.19 (1 H, 
m ), 2.23 (2 H, t, J=5.9Hz ), 2.44 -2.54 (8 H, m ), 2.48 (3 H, 
s ), 3.37 (2 H, q, J=5.7Hz ), 3.45 (1 H, dt, J=12.6, 4.8Hz ), 
3.62 (1 H, ddd, J=12.7, 9.5, 3.4Hz ), 3.82 (1 H, d, J=7.2Hz ), 
4.06 (2 H, q, J-7.1Hz ), 4.21(1 H, d, J=15.6Hz ), 4.33 (1 H, d, 
J=15.6Hz ), 4.56 (1 H, q-like ), 6.34 (1 H, t, J=2.3Hz ), 6.39 
(1 H, dd, J=8.3, 2.0Hz ), 6.45 (1 H, dd, J=8.1, 2.1Hz ), 6.72 (1 
H, t-like ), 6.91 (1 H, ddd, J=8.3, 2.6, 1.2Hz ),7.01 (1 H, t, 
J=2.1Hz ), 7.05 - 7.08 (1 H, m ), 7.17 (1 H, t, J=8.1Hz ) 7.25 
(1 H,t, J=8.1Hz), 8.12(1 H,s). 

IR (KBr ) 1669, 1586, 1559, 1514, 1489, 1472, 1429, 1337, 
1223 and 1 150 cm <sup>-l</sup>. 

[0251] 

Working Example 2 28 
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(it£V!l 228<7)g£) 

N-[3-(3-^PP^xy+vPx-;i/]-2-^VU-8-[6 
Kl-t°^^V-^)^^rv;U]-5,6,7 5 8-xh^tKP 
fc 0 UK[2,3-d]t°U5v>-5-7£>(234mg, 0.44mm 
ol)£ THF(5.0ml)|z5gfB£li\ &7KBtB£(62// 1) 

^Pit/Co 



x£/— ;i/(i.omi)£An*. 

fee 



i-e i EffflStttL 



iXf^=2:HKixf^)T?ISL, N-[8-[6- 
(4-7^^;U-l-t°^V-;U)]^^-v;U]-2-y5 1 
;U-5,6,7,8-xh^tKPt 0, JK[2,3-d]t°U£v>-5- 
^^)-N-[3-(3-^PP7xy4vPi«;i/]75> 
«b^» 228X189mg)S*>f ;UtLT»fc 0 

1 H-NMR(300MHz,CDCl 3 ) <5 1 .34-1 .43(4H,m), 
1 .46-1.5 l(2H,m), 1.61(2H,quintet,J=7.1Hz), 1.8 
5-1.96(lH,m), 2.03-2.12(lH,m), 2.08(3H,s), 2. 
29-2.44(6H,m), 2.46(3H,s), 3.31(lH,dt,J=12.6, 
4.7Hz), 3.41-3.50(lH,m), 3.46(2H,t,J=5.1Hz), 
3.60-3.65(4H,m), 3.82(1 H,d,J=5.7Hz), 4.49(1 H, 
q,J=4.2Hz), 6.34(lH,U=2.0Hz), 6.35-6.39(lH, 
m), 6.45(1 H,dd,J=8. 1,2.1Hz), 6.91(lH,ddd,J=8. 
4,2.4,0.9Hz), 7.01(lH,t,J=2.3Hz), 7.06(lH,ddd,J 
=8.1,2.1,1.2Hz), 7.16(lH,t,J=8.1Hz), 7.24(lH,t, 
J=8.1Hz), 8.01(lH,s). 

IR(KBr)1636,1593,1557,1514,1489,1472,1429,l 
223,1148,999,735cm- 1 . 

[0252] 

mmm 229 

«b^»229 G)»Jfi) 

-(l-tf^^^-;U)^+v;U]-5 5 6,7,8-xh7tKP 
t 0| JK[2,3-d]t°»J£v>-5-7S>(178mg, 0.33mm 
ol)£ THF(4.0ml)lc5S»*-&fcft,X^;H'V5/ 
7^-K29/il)^*a^fco 

X*y— ;U(1.0ml)£fcla., 30 »fB«t*Lfco 
fi(fcE£«B£*ET. SffiU 8a£5/'J*y 

iftx^;U=2:l-ilFi|x^jU)T?«SlL, 4-[6-[5- 

[3-(3-^pp^xy+v)7xuy]-2->^;i,-6,7-v 
tKPt°'JK[2,3-d]t°>JSv>-8(5H)->ryU]^+v 
;U]-N-x^;U-l-tf^i/>*;U7t5+-y-5K(<b^ 



(Production of compound 228 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [6 - (1 
-piperazinyl ) hexyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
melting [2 and 3 -d ] pyrimidine -5-amine (234 mg , 
0.44mmol ) in THF (5.0 ml ), it added acetic anhydride 
(62;mu 1 ). 

mixture 2 hours was agitated with room temperature . 

Including ethanol (1.0 ml ), 1 hour it agitated with room 
temperature . 

Under vacuum , it concentrated reaction mixture , refined 
residue with the[shirikagerukaramukuromatogurafii ] 
(basic :hexane :ethylacetate =2:l*ethylacetate ), N- [8 - [6 - (4 
-acetyl -1- piperazinyl ) ] hexyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine -5-yl ) 
-N- [3 - (3 -chlorophenoxy ) phenyl ] amine (compound 228 ) 
(189 mg )as oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.34 . 1.43 (4 H, m ), 1.46 - 1.51 (2 H, m ), 1.61 (2 H, quintet, 
J=7.1Hz), 1.85 - 1.96(1 H,m),2.03- 2.12(1 H, m ), 2.08 (3 
H, s ), 2.29 - 2.44 (6 H, m ), 2.46 (3 H, s ), 331 (1 H, dt, 
J=12.6, 4.7Hz ), 3.41 - 3.50(1 H, m ), 3.46 (2 H, t, J=5.1Hz ), 
3.60 - 3.65 (4 H, m ), 3.82 (1 H, d, J=5.7Hz ), 4.49 (1 H, q, 
J=4.2Hz ), 6.34 (1 H, t, J=2.0Hz ), 6.35 - 6.39(1 H, m ), 6.45 
(1 H, dd, J=8.1, 2.1Hz ), 6.91 (1 H, ddd, J=8.4, 2.4, 0.9Hz ), 
7.01 (1 H, t,J=2.3Hz), 7.06(1 H, ddd, J=8.1, 2.1, 1.2Hz) 
7.16(1 H, t, J=8.1Hz), 7.24(1 H, t, J=8.1Hz ), 8.01 (1 H, s ). 

IR (KBr ) 

163,615,931,557,151,414,891,472,142,912,231,148,999,735 
cm <sup>-K/sup>. 

[0252] 

Working Example 2 29 
(Production of compound 229 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [6 - (1 
-piperazinyl ) hexyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-amine (178 mg , 0.33mmol )after 
melting, ethyl isocyanate (29;mu 1 ) was added to THF (4.0 
ml). 

mixture 2 hours was agitated with room temperature . 

Including ethanol (1.0 ml ), 30 min it agitated. 

Under vacuum , it concentrated reaction mixture , refined 
residue with the[shirikagerukaramukuromatogurafii ] 
(basic :hexane :ethylacetate =2:l*ethylacetate ), 4 - [6 - [5 - [3 
- (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] hexyl ] -N- 
ethyl -1- piperazine carboxamide it acquired (compound 229 ) 
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% 229)(190mg)^7 : E;U7TXi:Lrl§fco 



(190 mg ) as amorphous . 



7C^^«ffilC3 3 H44C 

lN 7 0 2 -l/3H 2 0<tLT 



elemental analysis values 

C<sub>3 3</sub>H<sub>44</sub>ClN<sub>7</subXXsub>2</sub>* 1 /3H<sub>2</sub>0 
doing 



Calcd :C,64.74;H,7.35 ;N, 1 6.02 . 

Found:C,64.55;H,7.43;N,15.75. 

'H-NMR(300MHz,CDCl 3 ) 6 1.14(3H,t,J=7.2Hz), 
1.34-1.36(4H,m), 1.50(2H,br), 1.61(2H,quinte 
t,J=7.1Hz), 1.87-1.96(lH,m), 2.05-2.12(lH,m), 
2.34(2H,t,J=7.5Hz), 2.41(4H,t,J=5.1Hz), 2.46(3 
H,s), 3.23-3.33(3H,m), 3.36(4H,t,J=5.1Hz), 3.4 
6(1 H,ddd,J=l 3.1,1 0.0,3 2Hz), 3.63(2H,t,J=7. 1 H 
z), 3.77(lH,d,J=5.7Hz), 4.36(1 H,t,J=4.8Hz), 4. 
48(lH,q-like), 6.34(lH,t,J=2.1Hz), 6.36-6.39(1 
H,m), 6.45(lH,dd > J=8.6,2.0Hz), 6.91(lH,ddd,J= 
8.2,2.3, 1.0Hz), 7.01(1 H,t,J=2.1Hz), 7.06(lH,dd 
d,J=8.0,2.0,l.lHz), 7.16(lH,t,J=8.0Hz), 7.24(1 
H,t,J=8.1Hz), 8.02(lH,s). 

lR(KBr)1595,1553,1489,1472,1429,1260,1223,l 
148cm 1 . 

[0253] 

HJSffl] 230 

(itSty 230 (Dgj£) 

2-* ?)\,-9-Zfa ^^-6,7,8,9-7^ H7fc KP -5H-tf'J 
SK[4,5-b]7-tft°>-5-^>(0.3g). 4-(4-^PP^x 
/*v)7-U>(0.9g).p-h;i/X>;*JU7t-v>®- 
7KfD!fel(fi4^«)^h;UX>(25ml)IC*D^ s x-f- 

t«»u *&fe«ii(o.3ig)£»fco 



<6fl(0.2g)*x^y-;u(50ml)lc»^L,ffl«fl) 

fee 

SAIL. »Kx^^r*ttthLfco 

57-r-(»a»a:BI|x^;u//\*-y->)*fflL^ 
T«t!L.N-[4-(4-^PP7xy*5/px-^]-N- 



Calcd:C, 64.74;H, 7.35;N, 16.02. 
Found:C, 64.55;H, 7.43;N, 15.75. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.14(3 H, t, J=7.2Hz), 1.34- 1.36 (4 H,m), 1.50 (2 H,br), 
1.61 (2 H, quintet, J=7.1Hz ), 1.87 - 1.96(1 H, m ), 2,05 - 2.12 
(1 H, m ), 2.34 (2 H, t, J=7.5Hz ), 2.41 (4 H, t, J=5.1Hz ), 2.46 
(3 H, s ), 3.23 - 3.33 (3 H, m ), 3.36(4 H, t, J=5.1Hz ), 3.46 (1 
H, ddd, J=13.1, 10.0, 3.2Hz ), 3.63 (2 H, t, J=7.1Hz ), 3.77 (1 
H, d, J=5.7Hz ), 4.36 (1 H, t, J=4.8Hz ), 4.48 (1 H, q-like ), 
6.34 (1 H, t, J=2.1Hz ), 6.36 - 6.39(1 H, m ), 6.45 (1 H, dd, 
J=8.6, 2.0Hz ), 6.91 (1 H, ddd, J=8.2, 2.3, 1.0Hz), 7.01 (1 H, 
t, J=2.1Hz ) 7.06 (1 H, ddd, J=8.0, 2.0, 1.1 Hz ), 7.16 (1 H, t, 
J=8.0Hz ), 7.24 (1 H, t, J-8.1Hz ), 8.02 (1 H, s ). 

IR (KBr) 1595, 1553, 1489, 1472, 1429, 1260, 1223 and 
1 148 cm <sup>-K/sup>. 

[0253] 

Working Example 2 30 

(Production of compound 230 ) 

overnight reflux it did 2 -methyl -9-propyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5-on (0.3 
g ), 4 - (4 -chlorophenoxy ) aniline (0.9 g ), the 
p-toluenesulfonic acid acid monohydrate (catalyst amount ) in 
addition to toluene (25 ml ), making use of Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethyl acetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent rethylacetate /hexane ),colorless crystal (0.31 g ) was 

acquired. 

It melted crystal (0.2 g ) in ethanol (50 ml ), it agitated with 
room temperature including sodium borohydride * of excess . 



Including water, it concentrated, extracted with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , it refined residue making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent : ethylacetate /hexane ),N- [4 - (4 -chlorophenoxy ) 
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(2->^-9-?PL°;U-6,7,8,9-Th7fcKP-5H-t: 
l J5K[4,5-b]7-tftf>-5-'0U)75>(lb£^ 230) 

'H-NMR (300MHz, CDC1 3 ) 6 0.96 (3H, t, J 
= 7.5 Hz), 1.59-1.76 (2H, m), 1.96-2.14 (4 
H, m), 2.48 (3H, s), 3.30-3.48 (2H, m), 3.61- 
3.80 (2H, m), 3.87 (1H, br), 4.60-4.64 (1H, 
m), 6.49 (2H, d, J = 4.5 Hz), 6.81-6.86 (4H, 
m), 7.21 (2H, d, J = 4.5 Hz), 8.06 (1H, s). 

[0254] 

HJI0II231 

ats®} 231 omm 

2,9-^X^^-6,7,8,9-T'h : 7tKP-5H-t , ' , JSK[4,5 
-b]74ft°>-5-^->(0.35g).4-(4-^PP7xy+ 

->)T-'j>(i.4g),p-h;ux>x;u7tN>K-7Kfi] 
1*l(*kJia)*h^x>(20ml)l=iP?L» -r^— >X 

T*§MU fcfi«il(0.46g)£»fc. 



«*(0.36g)*y*y— ;U(20ml)l=»^L. aw 

7^-(jg&^*:gfitx^/^*+r>)£ffl^ 
TflSlU N-[4-(4-^P P7xy^ri/pix;U]-N- 
(2,9-$?X^U-6,7,8,9-t t h*P-5H-tf 'JSK[4, 
5-b]7-t?fcf>-5--Ol>)75:/(fl:£1*l 231)(0.25g) 

'H-NMR (300MHz, CDCI3) d 1.20-1.32 (6H, 
m), 1.94-2.13 (4H, m), 2.75 (2H, q, J = 7.6 
Hz), 3.33-3.41 (1H, m), 3.59-3.63 (1H, m), 

3.67 (2H, q, J = 7.0 Hz), 3.85 (lH.br), 7.21 

(2H, d, J = 4.5 Hz), 8.09 (1H, d, J= 7.6 H 

z). 

[0255] 

HIM 232 



2003-11-11 

phenyl ] -N- it acquired (2 -methyl -9-propyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5-yl ) 
amine (compound 230 ) (0.17 g ) as colorless amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
0.96 (3 H, t, J=7.5Hz), 1.59- 1.76 (2 H, m ), 1.96 - 2.14 (4 H, 
m ), 2.48 (3 H, s ), 3.30 -3.48 (2 H, m ), 3.61 - 3.80 (2 H, m ), 
3.87 (1 H, br ), 4.60 - 4.64 (1 H, m ), 6.49 (2 H, d, J=4.5Hz ), 
6.81 - 6.86(4 H, m ), 7.21 (2 H, d, J=4.5Hz ), 8.06 (1 H, s ). 

[0254] 

Working Example 2 31 
(Production of compound 231 ) 

overnight reflux it did 2 and 9 -diethyl -6, 7, 8, 9-tetrahydro 
-5H- [pirimido ] [4 and 5 -b ] azepine -5 -on (0.35 g ), 4 - (4 
-chlorophenoxy ) aniline (1.4 g ), p-toluenesulfonic acid acid 
monohydrate (catalyst amount ) in addition to toluene (20 
ml ), making use of Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent :ethylacetate /hexane ),colorless crystal (0.46 g ) was 

acquired. 

It melted crystal (0.36 g ) in methanol (20 ml ), it agitated 
with room temperature including sodium borohydride * of 
excess . 

Including water, it concentrated, extracted with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , it refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent rethylacetate /hexane ),N- [4 - (4 -chlorophenoxy ) 
phenyl ] -N- it acquired (2 and 9 -diethyl -6, 7, 8, 9-tetrahydro 
-5H- [pirimido ] [4 and 5 -b ] azepine -5-yl ) amine 
(compound 231 ) (0.25 g ) as colorless amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.20 - 1.32 (6 H, m ), 1.94 - 2.13 (4 H, m ), 2.75 (2 H, q, 
J=7.6Hz ), 3.33 - 3.4 1 (1 H, m ),3.59 - 3.63 (1 H, m ), 3.67 (2 
H, q, J=7.0Hz ), 3.85 (1 H, br ), 7.21 (2 H, d, J=4.5Hz ), 8.09 
(1 H,d, J=7.6Hz). 

[0255] 

Working Example 2 32 
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«b** 232 <omm 

9-*>^P"^ntf;u-2-x^;u-6,7,8,9-T-h7tKa-5 

H-eUSK[4,5-b]7-tft°>-5-^->(0.35g),4-(4-^ 

ap^iy+v)7-'J>(i.33g), P -h^x>7.;u 

*>»-*fP«!l(«««)ShJUX>(20ml)ftJlP 
■ !78«£ffll*T-lftilSlEL 

fee 

T'tttliLfco 

Ttt»U 3Mtfe*6fi(0.65g)*ttfc. 



7K^»^.s situ ftux^^u-pttaiLfc. 

Tffii&U n-[4-(4-?p n?i/*vpx- ;uj-n- 
(9-t'^7P^Pt°;U-2-X5 1 ;U-6,7,8 ! 9-xh7tKP- 
5H-t° l J5K[4,5-b]74rtf>-5-'T^)75>(ft*^l 
232)(0.34g)^feJ!SB B 9tLTfifco 

mp. 100.5-1 04 deg C 

'H-NMR (300MHz, CDC1 3 ) 6 0.46-0.63 (2H, 
m), 0.77-0.91 (2H, m), 1.33 (3H, t, J = 7.6 
Hz), 1.86-2.06 (4H, m), 2.83 (2H, q, J = 7. 

6 Hz), 2.87-2.94(lH, m), 3.39-3.58 (4H, m), 

3.88 (1H, br), 4.43-4.47 (1H, m), 6.44 (2H,d, 
J = 8.7 Hz), 6.79-6.85 (4H, m), 7.21 (2H, 

d, J = 8.7 Hz), 8.17 (lH,s). 

[0256] 

mmm 233 

(ft** 233 ©Sit) 

2,9-^X^U-6,7,8,9-t t KP-5H-tf' J SK[4,5 

•J>(1.3g).p-h;UX>x;U^>»-*lQl*(*«E 
»)£■ h;L-X>(15ml)ICAn^, ■r-f— £g 

s^fflt^ 2 aiwaaiLfco 
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(Production of compound 232 ) 

overnight reflux it did 9 -cyclopropyl -2- ethyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5-on (0.35 
g ), 4 - (4 -chlorophenoxy ) aniline (1.33 g ), the 
p-toluenesulfonic acid acid monohydrate (catalyst amount ) in 
addition to toluene (20 ml ), making use of Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent : ethylacetate /hexane ),pale yellow crystal (0.65 g ) 
was acquired. 

It melted in methanol (75 ml ), it agitated with room 
temperature including the sodium borohydride * of excess . 

Including water, it concentrated, extracted with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , it refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent : ethylacetate /hexane ),N- [4 - (4 -chlorophenoxy ) 
phenyl ] -N- it acquired (9 -cyclopropyl -2- ethyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5-yl ) 
amine (compound 232 ) (0.34 g ) as colorless crystal . 

mp.l00.5-104degC 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
0.46 - 0.63 (2 H, m ), 0.77 - 0.91 (2 H, m ), 1 .33 (3 H, t, 
J=7.6Hz ), 1 .86 - 2.06 (4 H, m ),2.83 (2 H, q, J-7.6Hz ), 2.87 
- 2.94 (1 H, m ), 3.39 - 3.58 (4 H, m ), 3.88 (1 H, br ), 4.43 - 
4.47 (1 H, m ), 6.44(2 H, d, J=8.7Hz ), 6.79 - 6.85 (4 H, m ), 
7.21 (2 H, d, J=8.7Hz ), 8.17 (1 H, s ). 

[0256] 

Working Example 2 33 
(Production of compound 233 ) 

2 weeks reflux it did 2 and 9 -diethyl -6, 7, 8, 9-tetrahydro 
-5H- [pirimido ] [4 and 5 -b ] azepine -5-on (0.35 g ), 2 - 
(phenylthio ) aniline (1.3 g ),p-toluenesuIfonic acid acid 
monohydrate (catalyst amount ) in addition to toluene (15 
ml ), making use of Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 
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TfllSU &fe*SH(0.53g)£<#fco 



«ft(0.1g)* THF(5ml)l=» gff§»B& 
T> 7K;^ICT. 7t?7>— THF i8*(lM, 0.5ml)£ 

3 BtlH&Mtlfc. #7>—THF »»(1M, 0. 
3ml)S 5*TL**, 1 lWBi»Lfc. 

in tm*1sax.mw&. in *mfrW>A* 



m ««Blx^ jU/^^>)*fflL\T*«L, N- 
(2,9-S/X^;U^,7,8,9-f-h5tKP-5H-tf'J5K[4 J 
5-b]7-tft 0 >-5-'f;i,)-N-[2-(7x^;U^7r)7x^ 
;U]7£>(^b^^ 233X0.024g)*»ltfe*-f;Ui: 

'H-NMR (300MHz, CDCl 3 ) <5 1.16 (3H, t, J 
= 7.0 Hz), 1.28 (3H, t, J = 7.5Hz), 1.67-2.0 
5 (4H, m), 2.72 (2H, q, J = 7.5 Hz), 3.08-3. 
17 (1H, m), 3.32-3.40 (1H, m), 3.59 (2H, q, 
J = 7.0 Hz), 4.57-4.63 (1H, m), 5.12 (lH,d, 
J = 2.7 Hz), 6.52 (1H, d, J = 7.5 Hz), 6.70 
(1H, t, J = 7.5 Hz), 7.03-7.12 (3H, m), 7.18- 
7.32 (3H, m), 7.50 (1H, d, J= 7.8 Hz), 7.88 
(1H, s). 

[0257] 

mMM 234 

(it-Sty 234 ®!j[£) 

2,9-vX^;U-6,7,8,9-xh^tKP-5H-t° , J5K[4,5 
-b]74ftf>-5-*>(0.2gM-(3-?PP:7i/*v) 

T-'j>(o.6 g ). p-h;ux>^;u7h>K-*ai*i 

(«Ji*)*HiUX>(7.5ml)l=JlPi» x-f— >X-5" 

$f*5/*A*ffllvctt»Lfc. 

JU(20ml)|C$frU ft»(0.1ml)» *>7</ 
KUtKP*'>IH-h'J'>A(0.1g)S*lA, 12s 3 
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organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukui omatogurafii ] (elution 

solvent :ethylacetate /hexane ),colorless crystal (0.53 g ) was 

acquired. 

crystal (0. 1 g ) was melted in THF (5 ml ), under nitrogen 
atmosphere , with the ice cooling , borane *THF solution (1 
M, 0.5ml ) was dripped. 

After ice cooling , 3 hours agitating, it dripped borane *THF 
solution (1 M, 0.3ml ) and ice cooling , 1 hour agitated. 

After agitating, solvent was removed including 1 Nsodium 
hydroxide aqueous solution production liquid including 1 
Nhydrochloric acid . 

It refined residue making use of 
[shirikagerukaramubaromatogurafii ] (elution 
solvent :ethylacetate /hexane ), N- (2 and 9 -diethyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5-yl ) -N- 
itacquired [2 - (phenylthio ) phenyl ] amine (compound 233 ) 
(0.024 g ) as pale yellow oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.16 (3 H, t, J=7.0Hz ), 1.28 (3 H, t, J=7.5Hz ), 1.67 - 2.05 (4 
H, m ), 2.72 (2 H, q, J=7.5Hz ), 3.08 - 3.17(1 H, m ), 3.32 - 
3.40 (1 H, m ), 3.59 (2 H, q, J=7.0Hz ), 4.57 - 4,63 (1 H, m ), 
5.12 (1 H, d, J=2.7Hz ), 6.52 (1 H, d, J=7.5Hz ), 6.70(1 H, t, 
J=7.5Hz ), 7.03 - 7.12 (3 H, m ), 7.18 - 7.32 (3 H, m ), 7.50 (1 
H, d, J=7.8Hz ), 7.88 (1 H, s ). 

[0257] 

Working Example 2 34 
(Production of compound 234 ) 

overnight reflux it did 2 and 9 -diethyl -6, 7, 8, 9-tetrahydro 
-5H- [pirimido ] [4 and 5 -b ] azepine -5-on (0.2 g ), 3 - (3 
-chlorophenoxy ) aniline (0.6 g ), p-toluenesulfonic acid acid 
monohydrate (catalyst amount ) in addition to toluene (7.5 
ml ), making use of Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafli ] (elution 

solvent : ethylacetate /hexane ),colorless oyl was acquired. 

It melted in methanol (20 ml ), room temperature , 3 hours it 
agitated acetic acid (0.1 ml ),including cyano tri hydro sodium 
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*H*B*L.N-[3-(3-^PP7iy*S/pi- 
";U]-N-(2 t 9-5?X^;U-6 f 7 f 8 > 9-xh7tKP.5H-tfy 
5K[4,5-b]7-tftf>-5-^;U)75>«b*«B 234)(0. 
21g)£8*1Sfe*SBi:LT»f::o 

mp.77-79 deg C 

'H-NMR (300MHz, CDC1 3 ) 5 1.18-1.31 (6H, 
m), 1.91-2.08 (4H, m), 2.74 (2H, q, J = 7.6 
Hz), 3.29-3.37 (1H, m), 3.55-3.68 (3H, m), 
4.08 (1H, br), 4.60-4.66 (1H, m), 6.17-6.19 
(1H, m), 6.29-6.33 (2H, m), 6.83-6.87 (1H, 
m), 6.99-7.04 (2H, m), 7.08 (1H, t, J = 8.1 
Hz), 7.20 (1H, t, J= 8.1 Hz),8.06 (1H, s). 

[0258] 

mmm 235 

(<b£«B 235 (Digit) 

2,9-vX^;U-6,7,8 ) 9-xh^tKP-5H-t°'J5K[4,5 
-b]7-tf t°>-5-^>(0.2g). 3-[(4-£P P7x- /U) 
^7t-]TxiJ>(0.65g), p-h;UX>X;U7h>K- 
**0^(flt&*)£ h;UX>(7.5ml)lCjP^, x^f- 

»«E*B*. B£*S/U*^u*5A*p vh$f 
77-f-(»a»JH:lHlx^^/^^it>)*ffl^ 

^9/— ju(20mi)i=;f fru M(o.imi), *>tv 

HJfcKP*^l£^hU^A(0.1g)£AD;L. Sffl % 3 
x.RBx^ju-ettaiLfco 

»«£B*. &;S£vU*^U^A^PvKf 
57-f-(*ttl*«:ftltx^jU/^-9->)Sffl^ 
TffiilL* N-[3-[(4-*P P7Hil/)ft]7i- 
/H-N-(2,9-S/X^;W > 7A9-'Th5tKP-5H-tr i J 
5K[4,5-b]7-tft 0 >-5->f;U)75>^b^^ 235)(0. 
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borate (0.1 g ). 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , N- [3 - (3 -chlorophenoxy ) phenyl ] -N- 
it acquired (2 and 9 -diethyl -6, 7, 8, 9-tetrahydro -5H- 
[pirimido ] [4 and 5 -b ] azepine -5-yl ) amine (compound 
234 )(0.21 g ) as pale yellow crystal . 

mp.77-79deg C 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.18-1.31 (6H,m), 1.91 - 2.08 (4 H, m ), 2.74 (2 H, q, 
J=7.6Hz ), 3.29 - 3.37 (1 H, m ),3.55 - 3.68 (3 H, m ), 4.08 (1 
H, br ), 4.60 - 4.66 (1 H, m ), 6.17 - 6.19 (1 H, m ), 6.29 - 
6.33(2 H, m ), 6.83 - 6.87 (1 H, m ), 6.99 - 7.04 (2 H, m ), 
7.08 (1 H, t, J=8.1Hz ), 7.20 (1 H, t, J=8.1Hz ), 8.06 (1 H, s ). 

[0258] 

Working Example 2 35 
(Production of compound 235 ) 

overnight reflux it did 2 and 9 -diethyl -6, 7, 8, 9-tetrahydro 
-5H- [pirimido ] [4 and 5 -b ] azepine -5-on (0.2 g ), 3 - [ (4 
-chlorophenyl ) thio ] aniline (0.65 g ), p-toluenesulfonic acid 
acid monohydrate (catalyst amount ) in addition to toluene 
(7.5 ml ), making use of Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent : ethylacetate /hexane ),brown oyl was acquired. 

It melted in methanol (20 ml ), room temperature , 3 hours it 
agitated acetic acid (0.1 ml ),including cyano tri hydro sodium 
borate (0.1 g). 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , it refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /hexane ),N- [3 - [ (4 -chlorophenyl ) 
thio ] phenyl ] -N- it acquired (2 and 9 -diethyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5-yl ) 
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3 g )£2fc»fe*-f;uiL-c»fco 

! H-NMR (200MHz, CDC1 3 ) 6 1.22-1.33 (6H, 
m), 1.88-2.08 (4H, m), 2.74 (2H, q, J = 7.5 
Hz), 3.26-3.38 (1H, m), 3.52-3.70 (3H, m), 

3.97 (1H, br), 4.60 (1H, br), 6.39-6.47 (2H, 

m), 6.62-6.67 (1H, m), 7.03-7.11 (1H, m), 7. 

12-7.27 (4H, m), 8.02 (1H, s). 

[0259] 
HJfcfll] 236 



(it£ty 236 



>K-?K«]fe)(MjiX»)^h;ux>(iomi)iziD 

fco 



*$J— ;K25ml)ICjg^L. IfK(O.lml). wV 
h'JtKP/t^^h'J^A(0.1g)^P^.. SSs 2 

^r<iJi^7k. t&fD^7K-egt^^. fcTMSir* 

. 53-r-(»lil»«:iHlx^jU/^-S->)tfflt^ 

(9-v^P^nt°^-2-X^;U-6,7,8,9-Th^tKP- 
5H-t°USK[4,5-b]y4ft 0 >-5--r;U)7S>(^^^ 
236)(0.29g)£3K*tfe:f^U£LT»fco 

'H-NMR (200MHz, CDC1 3 ) 5 0.42-0.60 (2H, 
m), 0.76-0.88 (2H, m), 1.33 (3H, t, J - 7.5 
Hz), 1.84-1.96 (4H, m), 2.77-2.91 (3H, m), 

3.34-3.51 (2H, m), 4.13 (1H, br), 4.44 (1H, 

br), 6.09-6.11 (1H, m), 6.22-6.33 (2H, m), 6. 

80-6.86 (1H, m), 6.96-7.24 (4H, m), 8.14 (1 

H, s). 

[0260] 

237 



amine (compound 235 ) (0.3 g ) as light brown oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .22 - 1 .33 (6 H, m ), 1 .88 - 2.08 (4 H, m ), 2.74 (2 H, q, 
J=7.5Hz ), 3.26 - 3.38 (1 H, m ),3.52 - 3.70 (3 H, m ), 3.97 (1 
H, br ), 4.60 (1 H, br ) s 6.39 - 6.47 (2 H, m ), 6.62 - 6.67 (1 H, 
m ), 7.03- 7.1 1 (1 H, m ), 7.12 - 7.27 (4 H, m ) s 8.02 (1 H, s ). 



[0259] 

Working Example 2 36 

(Production of compound 236 ) 

overnight reflux it did 9 -cyclopropyl -2- ethyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5 -on (0.2 
g ), 3 - (3 -chlorophenoxy ) aniline (0.6 g ), the 
p-toluenesulfonic acid acid monohydrate (catalyst amount ) in 
addition to toluene (10 ml ), making use of Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent :ethylacetate /hexane ),yellow oyl was acquired. 

It melted in methanol (25 ml ), room temperature , 2 hours it 
agitated acetic acid (0.1 ml ),including cyano tri hydro sodium 
borate (0.1 g). 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , it refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /hexane ),N- [3 - (3 -chlorophenoxy ) 
phenyl ] -N- it acquired (9 -cyclopropyl -2- ethyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5-yl ) 
amine (compound 236 ) (0.29 g ) as pale yellow oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
0.42 - 0.60 (2 H, m ), 0.76 - 0.88 (2 H, m ), 1 .33 (3 H, t, 
J=7.5Hz ), 1.84 - 1.96 (4 H, m ),2.77 - 2.91 (3 H, m ), 3.34 - 
3.51 (2 H,m), 4.13 (1 H,br), 4.44(1 H, br), 6.09 - 6.11 (1 
H, m ), 6.22- 6.33 (2 H, m ), 6.80 - 6.86 (1 H, m ), 6.96 - 7.24 
(4 H,m), 8.14(1 H,s). 

[0260] 

Working Example: 2 37 
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(itSVS 237 ©Sit) 

9-*>^D^Ptf;U-2-X^^6,7,8,9-Th7tKO-5 
H-f'J5K[4,5-b]7-ifbf>-5-^->(0.2g),2-(^x 
-;L/5 L ^-)7 7 - l J>(0.52g),p-h;UX>X;U/t-N> 
K-7KfP^(fi4^ft)$-h^X>(10ml)IC*DX.> 

T^->x*-<?ij£g£ffli^T i aiwastLfc. 
h'jtKa^M^hu^A(o.ig)*inji.,sa. 

BtSI(O.lml), S/TVMJfcKPfc^II-J-MJ^A 
(0.1g)£il*DU Sa. -»SM*Lfc. 

»fi$H4L.N-(9-*>^p^peju-2-x j j l ;u-6, 
7,8,9-xK7tKP-5H-t 0 'J5K[4,5-b]T-tft 0 >-5- 
-f;U)-N-[2-px-;U5 1 7|-)'7x->)U]7S>(^^ 
M 237)(0.1 7g)* Jtfe5*--f iUtLT»fc. 

'H-NMR (200MHz, CDC1 3 ) <5 0.45-0.56 (2H, 
m), 0.72-0.84 (2H, m), 1.31 (3H, t, J = 7.5 
Hz), 1.66-1.96 (4H, m), 2.75-2.89 (3H, m), 
3.28-3.35 (2H, m), 4.44-4.52 (1H, m), 5.25 
(1H, d, J = 7.4 Hz), 6.45 (1H, d, J = 8.0 H 
z), 6.68 (1H, dt, J = 1.2, 7.5 Hz), 7.01-7.28 
(6H, m), 7.48 (1H, dd, J = 1.4, 7.8 Hz), 7.9 
9 (1H, s). 

[0261] 

mmm 23s 

(it-Sto 238 ®at£) 

9-v£P?Pt°Jl/-2-X|^v-6,7,8,9-Th7tRP- 
5H- 1° U 5 K[4,5-b]7i? t? >-5-^">(0. 1 5g). 4-(4- 

^p p^xy^Fv)7-'J>(o.4g) s p -Nux>tju 

*>H-*lD«l(*kJ«*)*h;H>(20iiiI)r=JlP 
T'tttULfc, 
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(Production of compound 237 ) 

1 week reflux it did 9 -cyclopropyl -2- ethyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5-on (0.2 
g ), 2 - (phenylthio ) aniline (0.52 g ), the p-toluenesulfonic 
acid acid monohydrate (catalyst amount ) in addition to 
toluene (10 ml ), making use of Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium' sulfate . 

solvent was removed, residue was refined making use of basic 

[shirikagerukaramukuromatogurafii ] (elution 

solvent :ethylacetate /hexane ), pale yellow oyl was acquired. 

It melted in methanol (25 ml ), room temperature , overnight 
it agitated acetic acid (0.1 ml ),including cyano tri hydro 
sodium borate (0.1 g ). 

acetic acid (0.1 ml ), it added cyano tri hydro sodium borate 
(0.1 g ), room temperature , overnight agitated. 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , N- (9 -cyclopropyl -2- ethyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5-yl ) -N- 
it acquired [2 - (phenylthio ) phenyl ] amine (compound 
237)(0.17 g)as yellow oyl. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
0.45 - 0.56 (2 H, m ), 0.72 - 0.84 (2 H, m ), 1.31 (3 H, t, 
J-7.5Hz ), 1 .66 - 1 .96 (4 H, m ),2.75 - 2.89 (3 H, m ), 3.28 - 
3.35 (2 H, m ), 4.44 - 4.52 (1 H, m ), 5.25 (1 H, d, J=7.4Hz ), 
6.45 (1 H, d, J-8.0Hz ), 6.68(1 H, dt, J=1.2, 7.5Hz ), 7.01 - 
7.28 (6 H,-m ), 7.48 (1 H, dd, J=1.4, 7.8Hz ), 7.99 (1 H, s ). 

[0261] 

Working Example 2 38 
(Production of compound 238 ) 

overnight reflux it did 9 -cyclopropyl -2- ethoxy -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5-on (0.15 
g ), 4 - (4 -chlorophenoxy ) aniline (0.4 g ), the 
p-toluenesulfonic acid acid monohydrate (catalyst amount ) in 
addition to toluene (20 ml ), making use of Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 
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A£ffll*Tft»Lfco 
57*--(»ttl»«*llx*ji,/^*-tf:/)£ffli* 

t«siu mtz a 

*$J— ;K5Qml)l=$frU B^(0.03ml), *>7./ 
h'JtKP*«>IW-h l J'>A(0.14g)*lllA,*», 
2 B#lffl}«#Lfco 

»«£SSU KBI***MJ 

*JI£B*U N-[4-(4-^nP7x/^>pi- 
;U]-N-(9-i/^P tf JL/-2-X h+*/-6,7,8,9-T- h 
7tKP-5H-e'J5K[4,5-b]7-lftr>-5--r;U)T5 

'H-NMR (200MHz, CDC1 3 ) 6 0.50-0.64 (2H, 
m), 0.76-0.98 (2H, m), 1.41 (3H, t, J = 7.1 
Hz), 1.83-2.06 (4H, m), 2.88-2.95 (1H, m), 
3.42-3.58 (2H, m), 3.89 (1H, br), 4.32-4.44 
(3H, m), 6.45 (2H, d, J = 8.7 Hz), 6.80-6.86 
(4H, m), 7.21 (2H, d, J = 9.3 Hz), 8.01 (1H, 
s). 

[0262] 

mmm 239 

(itftto 239 (D$k&) 

9-->5?P:/Pfc°JU-2-X^U-6,7,8 ) 9-xhvfcKP-5 
H-t° >J 5K[4,5-b]7Hf e^-5-^">(0. 1 2g). 4-(4-T" 
h7tKPt°7-^^5j-)7-'J>(0.22g) x p-h;UX 
>X;i/*>K-7lCSl1»(»«*)*h;UX>(l5m 

TflSlu *tfe;*--r^£»fc„ 

>K20ml)lC»frU fflFl£(0.06ml), v7^ 

hUtKP*^7HJ^A(0.07g)£iQx..MS. 

s..»Mx^u-cfljaiLfc. 
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organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent :ethylacetate /hexane ),colorless crystal was acquired. 

It melted in methanol (50 ml ), room temperature , 2 hours it 
agitated acetic acid (0.03 ml ),including cyano tri hydro 
sodium borate (0. 14 g ). 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , N- [4 - (4 -chlorophenoxy ) phenyl ] -N- 
it acquired (9 -cyclopropyl -2- ethoxy -6, 7, 8, 9-tetrahydro 
-5H- [pirimido ] [4 and 5 -b ] azepine -5-yl ) amine 
(compound 238 )(0.14 g ) as colorless oyl . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
0.50 - 0.64 (2 H, m ), 0.76 - 0.98 (2 H, m ), 1.41 (3 H, t, 
J=7.1Hz ), 1.83 - 2.06 (4 H, m ),2.88 - 2.95 (1 H, m ), 3.42 - 
3.58 (2 H, m ), 3.89 (1 H, br ), 4.32 - 4.44 (3 H, m ), 6.45 (2 
H, d, J=8.7Hz ), 6.80- 6.86 (4 H, m ), 7.21 (2 H, d, J=9.3Hz ), 
8.01 (1 H,s). 

[0262] 

Working Example 2 39 

(Production of compound 239 ) 

overnight reflux it did 9 -cyclopropyl -2- ethyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5-on (0.12 
g ), 4 - (4 -tetrahydropyranyl thio ) aniline (0.22 g ), the 
p-toluenesulfonic acid acid monohydrate (catalyst amount ) in 
addition to toluene ( 15 ml ), making use of Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent : ethylacetate /hexane ), colorless oyl was acquired. 

It melted in methanol (20 ml ), room temperature , overnight 
it agitated acetic acid (0.06 ml ),including cyano tri hydro 
sodium borate (0.07 g ). 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 
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»«£fi*U N-[4-(4-T- h^tKPtf^-^Uf 1 
tpi — ;U]-N-(9-V"? P^O tf ;i/-2-Xf-;U-6,7, 
8,9-xh : 7tKP-5H-e i J5K[4,5-b]7-lfbf>-5-'f 
JU)7£>(lb£!$) 239)(0.1g)£$»fe*'OU,tL 

"H-NMR (300MHz, CDC1 3 ) «S 0.46-0.64 (2H, 
m), 0.76-0.91 (2H, m), 1.32 (3H, t, J = 7.5 
Hz), 1.53-1.66 (2H, m), 1.80-2.05 (6H, m), 
2.82 (2H, q, J =7.5 Hz), 2.86-3.02 (2H, m), 
3.33-3.59 (4H, m), 3.91-3.98 (2H, m), 4.06(1 
H, d, J = 6.3 Hz), 4.48 (1H, br), 6.40 (2H, 
d, J = 8.7 Hz), 7.25 (2H,d, J = 8.7 Hz), 8.1 
3 (1H, s). 

[0263] 

MMM 240 

(it£Va 240 omit) 

2,9-i^X^ ;U-6,7,8,9-t- t h*P -5H- 1° U 5 K[4,5 
-b]7-tft°l/-5-^->(0.15g). 3-(4-*^U/^'f;U-7 

xy^v)7-u>(o.5g), p-h;n>x;u7tc/g£ 
— *WK!i(»J(l*)*h;i/x>(ioomi)i=Jia^., f 

y^y-;U(50ml)ICji^L, ft»(0.02ml). v7/ 
hUfcKP*^7HJ^A(0.03g)£J)D;L,S;£. 

^I£g£UN-[3-(4-*JU/^^:7x/*v) 
7x-;i/]-N-(2 J 9-i/X^;U-6,7,8 ) 9-T- b^ t KP-5 
H-e'J5K[4,5-b]T"lftf>-5--f;U)75>(fc^tt 
240)(0.14g)^»fe7 : E^^TX<!:LTlifco 

'H-NMR (200MHz, CDC1 3 ) 5 1.16-1.32 (6H, 
m), 1.95-2.11 (4H, m), 2.73 (2H, q, J = 7.5 
Hz), 3.28-3.40 (1H, m), 3.54-3.69 (3H, m), 
4.04 (1H, br), 4.62 (1H, br), 5.95 (2H, br), 
6.19-6.21 (1H, m), 6.33 (1H, d, J = 2.2 Hz), 



2003-11-11 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , N- [4 - (4 -tetrahydropyranyl thio ) 
phenyl ] -N- it acquired (9 -cyclopropyl -2- ethyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5-yl ) 
amine (compound 239 )(0.1 g ) as pale yellow oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
0.46 - 0.64 (2 H, m ), 0.76 - 0.91 (2 H, m ), 1 .32 (3 H, t, 
J=7.5Hz ), 1.53 - 1.66 (2 H, m ),1.80 - 2.05 (6 H, m ), 2.82 (2 

H, q, J=7.5Hz ), 2.86 - 3.02 (2 H, m ), 3.33 - 3.59 (4 H, m ), 
3.91 - 3.98(2 H, m ), 4.06 (1 H, d, J=6.3Hz ), 4.48 (1 H, br ), 
6.40 (2 H, d, J-8.7Hz ), 7.25 (2 H, d, J=8.7Hz ), 8.13 (1 H, 
s). 

[0263] 

Working Example 2 40 
(Production of compound 240 ) 

2 weeks reflux it did 2 and 9 -diethyl -6, 7, 8, 9-tetrahydro 
-5H- [pirimido ] [4 and 5 -b ] azepine -5-on (0.15 g ), 3 - (4 
-carbamoyl phenoxy ) aniline (0.5 g ),p-toluenesulfonic acid 
acid monohydrate (catalyst amount ) in addition to toluene 
(100 ml ), making use of Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent :ethylacetate /hexane ),colorless crystal was acquired. 

It melted in methanol (50 ml ), room temperature , overnight 
it agitated acetic acid (0.02 ml ),including cyano tri hydro 
sodium borate (0.03 g ). 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , N- [3 - (4 -carbamoyl phenoxy ) phenyl ] 
-N- it acquired (2 and 9 -diethyl -6, 7, 8, 9-tetrahydro -5H- 
[pirimido ] [4 and 5 -b ] azepine -5-yl ) amine (compound 
240 )(0.14 g ) as colorless amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 

I. 16 - 1.32 (6 H, m ), 1.95 - 2.1 1 (4 H, m ), 2.73 (2 H, q, 
J=7.5Hz ), 3.28 - 3.40 (1 H, m ),3.54 - 3.69 (3 H, m ), 4.04 (1 
H, br), 4.62(1 H, br),5.95 (2 H,br), 6.19-6.21 (1 H,m), 
6.33 (1 H, d, J=2.2Hz ),6.37 (1 H, d, J=2.2Hz ), 6.97 (2 H, d, 
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6.37 (1H, d, J = 2.2 Hz), 6.97 (2H, d, J = 
8.8 Hz), 7.11 (1H, t, J - 8.0 Hz), 7.77 (2 
H, d, J= 8.8 Hz), 8.04 (1H, s). 

[0264] 

mmm 241 

(itSty 241 fl)»Jt) 

2,9-vX^;U-6,7,8,9-xh7tKP-5H-t 0| J^K[4,5 
-b]7-tfe>-5^>(0.15g).3-75/ / <>v)U7 
;u(0.25g), P -hJUx>x;U7tx>i£-7Kfu 
*(tttt:l)£HUX>(l5ml)lCin;U x-f— 

jU(20ml)tC»j&*U ffF^(0.02ml), v7/ 
MJtKP*^&^MJ^A(0.03g)£*n7U MS. 

5SME*B*Ls N-[3-(tKP+v^^;U)7xXjU] 
-NKW-S/x^jU-e^AS-Th^tKP-SH-tfUSK 
[4>b]7tffcr>-5-'f^)75:/(<b** 241)(0.11 
g)£&fe7^u:?7X<hLT#fco 

'H-NMR (300MHz, CDC1 3 ) 5 1.20-1.35 (6H, 
m), 1.94-2.10 (4H, m), 2.74 (2H, q, J = 7.5 
Hz), 3.34-3.43 (1H, m), 3.55-3.71 (3H, m), 

3.88 (1H, d, J =6.3 Hz), 4.59 (2H, s), 4.67- 

4.70 (1H, m), 6.45-6.49 (1H, m), 6.59 (lH,s), 
6.69 (1H, d, J = 8.1 Hz), 7.13 (1H, t, J = 

7.7 Hz), 8.07 (1H, s). 

[0265] 

mmm 242 

(ft** 242 ©Sag) 

2,9-vX5 1 ;U-6,7,8,9-7 1 h^tKP-5H-t 0, JSK[4 ) 5 
-b]7-tft°>-5-^->(0.15g).3-(4-v7/^xy+ 

v)7x«j>(0.3 g ), p-h;ux>x;u^>^-7KW 

*«*«£*)* h;UX>(20ml)lCln^ % tM— >X 
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J=8.8Hz ), 7.1 1 (1 H, t, J=8.0Hz ), 7.77 (2 H, d, J=8.8Hz ), 
8.04 (1 H, s ). 

[0264] 

Working Example 2 41 
(Production of compound 241 ) 

overnight reflux it did 2 and 9 -diethyl -6, 7, 8, 9-tetrahydro 
-5H- [pirimido ] [4 and 5 -b ] azepine -5-on (0.15 g ), 3 
-amino benzyl alcohol (0.25 g ), the p-toluenesulfonic acid 
acid monohydrate (catalyst amount ) in addition to toluene 
(15 ml ), making use of Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent : ethylacetate /liexane ),colorless oyl was acquired. 

It melted in methanol (20 ml ), room temperature , 3 hours it 
agitated acetic acid (0.02 ml ),including cyano tri hydro 
sodium borate (0.03 g ). 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , N- [3 - (hydroxymethyl ) phenyl ] -N- it 
acquired (2 and 9 -diethyl -6, 7, 8, 9-tetrahydro -5H- 
[pirimido ] [4 and 5 -b ] azepine -5-yl ) amine (compound 
241 )(0.1 1 g ) as colorless amorphous . 

<sup>K/sup>H-nmr.(300 MHz , CDCKsub>3</sub> );de 
1.20 - 1.35 (6 H, m ), 1.94 - 2.10 (4 H, m ), 2.74 (2 H, q, 
J-7.5Hz ), 3.34 - 3.43 (1 H, m ),3.55 - 3.71 (3 H, m ), 3.88 (1 
H, d, J=6.3Hz ), 4.59 (2 H, s ), 4.67 - 4.70 (1 H, m ), 6.45 - 
6.49(1 H,m), 6.59(1 H, s ), 6.69(1 H, d, J=8.1Hz), 7.13(1 
H, t, J=7.7Hz ), 8.07(1 H, s ). 

[0265] 

Working Example 2 42 
(Production of compound 242 ) 

2 weeks reflux it did 2 and 9 -diethyl -6, 7, 8, 9-tetrahydro 
-5H- [pirimido ] [4 and 5 -b ] azepine -5-on (0.15 g ), 3 - (4 
-cyano phenoxy ) aniline (0.3 g ),p-toluenesulfonic acid acid 
monohydrate (catalyst amount ) in addition to toluene (20 
ml ), making use of Dean-Stark trap . 



Page 280 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



2003-11-11 



JK20ml)(::&frU ft»(0.02ml). wV 
K«JtKP*^»J-h"J-5A(0.03g)tlll5L.aa, 
-KttM*Lfco 

?§iI£®*U N-[3-(4-v7y7iy*v)7i~ 
iU>N-(2 i 9-2/X^;U-6,7 > 8,9-xh5tKP-5H-bf , J 
SK[4,5-b]7-lft o >-5-^;U)TS>0b^^ 242)(0. 
06g)*«lfe^-fJUtLr»fco 

'H-NMR (200MHz, CDC1 3 ) 5 1.17-1.35 (6H, 
m), 1.95-2.09 (4H, m), 2.74 (2H, q, J = 7.6 
Hz), 3.30-3.40 (1H, m), 3.57-3.70 (3H, m), 
4.00 (1H, br), 4.63 (1H, br), 6.18-6.20 (1H, 
m), 6.33-6.41 (2H, m), 6.98 (2H, d, J = 8.8 
Hz), 7.14 (1H, t, J = 8.1 Hz), 7.57 (2H, d, J 
= 8.8 Hz), 8.05 (1H, s). 

[0266] 

mmm 243 

tfb^ttl 243 ©Sat) 

2,9-vX5 1 ^-6,7,8,9-7 1 h^tKP-5H-t 0| J^K[4,5 
-b]74f t°>-5-7t->(0.3g). p-T^'Oy-h'J >U 
(0.48g). p-hyUX>Xib*>B|— *|P1*I(*MI 
jt)£ K;UX>(20ml)lCijn^., fV->X£— 

■tffli^T4 HimaaLfc. 

P^h^^-()tttlii^:P^x^;u/^^ 
>)£ffll*T**aU ;^fe^a B B (0.16g)^mro 



h;UX>(20ml)^. -HfeaSKLfc. 



Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent :ethylacetate /hexane ),colorless oyl was acquired. 

It melted in methanol (20 ml ), room temperature , overnight 
it agitated acetic acid (0.02 ml ),including cyano tri hydro 
sodium borate (0.03 g ). 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , N- [3 - (4 -cyano phenoxy ) phenyl ] -N- 
it acquired (2 and 9 -diethyl -6, 7, 8, 9-tetrahydro -5H- 
[pirimido ] [4 and 5 -b ] azepine -5-yI ) amine (compound 
242 )(0.06 g ) as colorless oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.17 - 1.35 (6 H, m ), 1.95 - 2.09 (4 H, m ), 2.74 (2 H, q, 
J=7.6Hz ), 3.30 - 3.40 (1 H, m ),3.57 - 3.70 (3 H, m ), 4.00 (1 
H, br ), 4.63 (1 H, br ), 6.18 - 6.20 (1 H, m ), 6.33 - 6.41 (2 H, 
m ), 6.98(2 H, d, J=8.8Hz ), 7.14 (1 H, t, J=8.1Hz ), 7.57 (2 H, 
d, J=8.8Hz), 8.05(1 H,s). 



[0266] 

Working Example 2 43 
(Production of compound 243 ) 

4 day reflux it did 2 and 9 -diethyl -6, 7, 8, 9-tetrahydro -5H- 
[pirimido ] [4 and 5 -b ] azepine -5-on (0.3 g ), p- amino 
benzonitrile (0.48 g ), the p-toluenesulfonic acid acid 
monohydrate (catalyst amount ) in addition to toluene (20 
ml ), making use of Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of basic 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /hexane ), pale yellow crystal (0.16 g ) 
was acquired. 

crystal (0.12 g ), trimethyl stannyl azido (0.36 g ) was done in 
toluene (20 ml ), overnight reflux . 

It extracted with ethylacetate , after washing, it dried organic 
layer withwater and saturated saline making use of anhydrous 
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;U(30ml)lCj§A^Ls WB8(O.05ml), v?; 
MJtKn*-t?il±HJ^A(0.05g)*ftljL.Sa, 

^tftIL < N-(2,9-vXf;|/.N-[4-(5-fl>7 , / l J 
^pi— jl/]-6,7,8,9-^h7tKP-5H-tf'J5K[4,5- 
b]7-tfb?>-5--f;i/)75>«b^* 243)(0.03g)£ 

'H-NMR (200MHz, CDC1 3 ) 6 1.19-1.29 (6H, 
m), 2.05-2.25 (4H, m), 2.71-2.82 (2H, m), 
3.32-3.39 (1H, m), 3.52-3.63 (1H, m), 3.82-3. 
89 (2H, m), 4.65-4.75 (1H, m), 6.17 (2H, d, 
J = 8.8 Hz), 7.39 (1H, s), 7.55 (2H, d, J =8. 
8 Hz). 

[0267] 

mmm 244 

(it-S® 244 0>Sl£) 

2,9-vX^U-6,7,8,9-xh7fcKP-5H-tfU5K[4,5 
-b]7tffc°>-5-*>(0.3g).p-75/'<>y-HJ;U 
(0.48g)s p-h^n>x;u*>H-7kfD»«!*« 

*)*hJUX>(20ml)l=Jn*» T=-f— 
>)*Jfll*Tll«U **fet»»(0.16g)*1»fc. 



fg||(0.06g)*>$/-JK10ml)l=»3^L,ftM 
(0.02ml), v7/HJfcKP*^I£7HJ^A(0.03 

gjtJBA, sa. -iftiKttLfc. 

57<f-(»a»a:ft»x*jU/^*-9->)£ffll\ 
Tifli!L,N-(4-->7y7x-;i,)-N-(2,9-vXT^ 
-6,7,8,9--rh : 7tKP-5H-t 0 'J5K[4,5-b]7-tft°>- 
5-'T;U)75i/«b^tt244X0.04g)*Jife*-fJUi: 
Ltifc. 
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magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent :ethylacetate /methanol ),pale yellow amorphous was 

acquired. 

It melted in methanol (30 ml ), room temperature , overnight 
it agitated acetic acid (0.05 ml ),including cyano tri hydro 
sodium borate (0.05 g ). 

It removed solvent , it refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /methanol ), itacquired N- (2 and 9 
-diethyl -N- [4 - (5 -tetrazolyl ) phenyl ] - 6, 7, 8 and 9 
-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5-yl ) 
amine (compound 243 ) (0.03 g ) as colorless amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.19 - 1.29 (6 H, m ), 2.05 - 2.25 (4 H, m ), 2.71 - 2.82 (2 H, 
m ), 3.32 -3.39 (1 H, m ), 3.52 - 3.63 (1 H, m ), 3.82 - 3.89 (2 
H, m ), 4.65 - 4.75 (1 H, m ), 6.1 7 (2 H, d, J=8.8Hz ), 7.39(1 
H, s ), 7.55 (2 H, d, J=8.8Hz ). 

[0267] 

Working Example 2 44 
(Production of compound 244 ) 

4 day reflux it did 2 and 9 -diethyl -6, 7, 8, 9-tetrahydro -5H- 
[pirimido ] [4 and 5 -b ] azepine -5-on (0.3 g ), p- amino 
benzonitrile (0.48 g ), the p-toluenesulfonic acid acid 
monohydrate (catalyst amount ) in addition to toluene (20 
ml ), making use of Dean- Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of basic 
[shirikagerukaramukuromatogurafii ] (elution 
solvent : ethylacetate /hexane ), pale yellow crystal (0.16 g ) 
was acquired. 

It melted crystal (0.06 g ) in methanol (10 ml ), room 
temperature , overnight it agitated the acetic acid (0.02 ml ), 
including cyano tri hydro sodium borate (0.03 g ). 

It removed solvent , it refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent .-ethylacetate /hexane ),N- (4 -cyanophenyl ) -N- it 
acquired (2 and 9 -diethyl -6, 7, 8, 9-tetrahydro -5H- 
[pirimido ] [4 and 5 -b ] azepine -5-yl ) amine (compound 
244 ) (0.04 g ) as colorless oyl . 
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'H-NMR (300MHz, CDC1 3 ) d 1.21-1.31 (6H, 
m), 1.94-2.14 (4H, m), 2.74 (2H, q, J = 7.5 
Hz), 3.31-3.39 (1H, m), 3.60-3.72 (3H, m),4. 

49 (1H, br), 4.68-4.75 (1H, m), 6.50 (2H, d 5 
J = 8.7 Hz), 7.40 (2H, d, J = 8.7 Hz), 7.97 
(1H, s). 

[0268] 

mmm 245 
(<b£* 245 omm) 

2,9-vX^;U-6,7,8,9- J fh^tKP-5H-t°USK[4,5 
-b]7 7 4ft°>-5-^->(0.1g),2-[(4-^PP / <>v;i/) 
^*]-l,3-^>7^Ty-;U-6-T5>(0.28g).p- 

h;ux>x;u*>il-7K?a«B(tta*)*h^x 

>(25ml)IZjjD* % fV—:/**— *8it£ffll*T 

Ttt«U Itfe^-f ;u*»fco 

;U(20ml)(C>gA^L, tttt(0.05ml) % v77 

h , JtKn^^^h'J^A(0.06g)^Aa^. S3. 

^SS^v'J*y;u*vA<7P^h^ 

TML, N.p.[(4^PP'<>i/^)f t]-u^< 
^ X JTT S J— JU-6-^;U]-N-(2,9-i/X^U-6,7,8,9 
-^h^tKP-5H-t°'JSK[4,5-b]T-tft°>-5--r;U) 
7£>(<b£^ 245)(0.18g)£$fl&7 7; E^TX 

] H-NMR (300MHz, CDC1 3 ) <5 1.21-1.32 (6H, 
m), 1.96-2.17 (4H, m), 2.74 (2H, q, J = 7.6 
Hz), 3.34-3.42 (1H, m), 3.58-3.75 (3H, m), 
4.03 (1H, br), 4.46 (2H, s), 4.66-4.70 (1H, 
m), 6.68 (1H, dd, J = 2.4, 8.4 Hz), 6.77 (1 
H, d, J - 2.1 Hz), 7.25-7.28 (2H, m), 7.35 
(2H, d, J = 8.4 Hz), 7.65 (lH,d, J = 9.0 H 
z), 8.07 (1H, s). 

[0269] 



2003-11-11 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.21 - L31 (6 H,m), 1.94-2.14(4 H, m ), 2.74 (2 H, q, 
J=7.5Hz ), 3.31 - 3.39 (1 H, m ),3.60 - 3.72 (3 H, m ), 4.49 (1 
H, br ), 4.68 - 4.75 (1 H, m ), 6.50 (2 H, d, J=8.7Hz ), 7.40 (2 

H, d, J=8.7Hz ), 7.97 (1 H, s ). 

[0268] 

Working Example 2 45 
(Production of compound 245 ) 

overnight reflux it did 2 and 9 -diethyl -6, 7, 8, 9-tetrahydro 
-5H- [pirimido ] [4 and 5 -b ] azepine -5-on (0.1 g ), 2 - [ (4 
-chloro benzyl ) thio ] - 1 and 3-benzothiazole -6-amine (0.28 
g ), p-toluenesulfonic acid acid monohydrate (catalyst 
amount ) in addition to toluene (25 ml ), making use of the 
Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent : ethylacetate /hexane ),yellow oyl was acquired. 

It melted in methanol (20 ml ), room temperature , overnight 
it agitated acetic acid (0.05 ml ),including cyano tri hydro 
sodium borate (0.06 g ). 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , it refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /hexane ),N- [2 - [ (4 -chloro benzyl ) 
thio ] - 1 and 3 -benzothiazole -6-yl ] -N- it acquired (2 and 9 
-diethyl -6, 7, 8, 9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] 
azepine -5-yl ) amine (compound 245 ) (0.18 g ) as pate 
yellow amorphous . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 

I. 21 - 1.32 (6H,m), 1.96-2.17(4 H, m ), 2.74 (2 H, q, 
J=7.6Hz ), 3.34 - 3.42 (1 H, m ),3.58 - 3.75 (3 H, m ), 4.03 (1 
H, br ), 4.46 (2 H, s ), 4.66 - 4.70 (1 H, m ), 6.68 (1 H, dd, 
J=2.4, 8.4Hz ), 6.77 (1 H, d, J=2.1Hz ),7.25 - 7.28 (2 H, m ), 
7.35 (2 H, d, J-8.4Hz ), 7.65 (1 H, d, J=9.0Hz ), 8.07 (1 H, 
s). 

[0269] 
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mmm 246 

(it-tVn 246 0)M&) 

2,9-vX^;i,-6,7,8,9- : fh7tKP-5H-t 0, J5K[4,5 
-b]T-tftf>-5-^-^(0.22g) s 2-[[4-C<>^>U^-+ 
->)'<>v^]5 1 7|-]-l ) 3- /< >V^ 1 7 x y— JU-6-75 

>(0.76g)» p-h;ux>7.;u*>K-7KW ! fei(tofS 

a)$h;bX>(30ml)IC*Px, ^-r— >X$— ?g 
"Ctt kdtj L-fco 

Jl/(20ml), V^PP>^>(30ml)IC)§^ 
U BH(0.12ml). v7/hYtKP*^8b-h'J^ 
A(0.2g)£Jn*. KM. -lft«*Lfc« 

»JK£ffl*U N-[2-[[4-(^>v^^-^v)^<> v 
;U]^^->l,3" / <>l/^7y-;U-6--r;U]-N-(2 J 9- 
i;x^;U-6 ? 7,8 ? 9-^h^tKP-5H-t 6| J = K[4,5-b] 
7-tftf>-5--<;U)75>«b^tt 246)(0.45g)£2K 

'H-NMR (200MHz, CDC1 3 ) 6 1.20-1.36 (6H, 
m), 1.94-2.15 (4H, m), 2.74 (2H, q, J = 7.6 
Hz), 3.33-3.45 (1H, m), 3.56-3.78 (3H, m), 
4.01 (1H, br), 4.47 (2H, s), 4.68 (1H, br), 5. 
04 (2H, s), 6.68 (1H, dd, J = 2.6, 8.4 Hz), 
6.78 (1H, d, J = 2.2 Hz), 6.91 (2H, d, J = 
8.8 Hz), 7.31-7.44 (7H, m),7.66 (1H, d, J = 
8.4 Hz), 8.07 (1H, s), 

[0270] 

mmm 247 

(it£® 247 £>§(£) 

2,9-vX5 L ^-6,7,8,9-7 1 h^tKP-5H-t 0| J^K[4,5 
-b]74ftf>-5-*>(0.1g).5-75A2-[4-(^PP7 
xX J /U)^^-]e i Jv>(0.27g),p-h>/UX>X>fU7t^ 
>^-7K*a^(S4«»)*K^UX>(l5ml)lcAa 



Working Example 2 46 

(Production of compound 246 ) 

3 -day period reflux it did 2 and 9 -diethyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5-on (0.22 
g ), 2 - [[4 - (benzyloxy ) benzyl ] thio ] - 1 and 
3-benzothiazole -6-amine (0.76 g ), p-toluenesulfonic acid 
acid monohydrate (catalyst amount ) in addition to toluene 
(30 ml ), making use of the Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukui omatogurafii ] (elution 

solvent : ethylacetate /hexane ),yellow oyl was acquired. 

methanol (20 ml ), it melted in dichloromethane (30 ml ), 
room temperature , overnight it agitated the acetic acid (0.12 
ml ), including cyano tri hydro sodium borate (0.2 g ). 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , N- [2 - [[4 - (benzyloxy ) benzyl ] thio ] - 
1 and 3 -benzothiazole -6-yl ] -N- it acquired (2 and 9 -diethyl 
-6, 7, 8, 9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine 
-5-yl ) amine (compound 246 )(0.45 g ) as pale yellow oyl . 



<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .20 - 1 .36 (6 H, m ), 1 .94 - 2. 1 5 (4 H, m ), 2.74 (2 H, q, 
J=7.6Hz ), 3.33 - 3.45 (1 H, m ),3.56 - 3.78 (3 H, m ), 4.01 (1 
H, br ), 4.47 (2 H, s ), 4.68 (1 H, br ), 5.04 (2 H, s ), 6.68 (1 H, 
dd, J=2.6, 8.4Hz ), 6.78 (1 H, d, J=2.2Hz ),6.91 (2 H, d, 
J=8.8Hz), 7.31 - 7.44 (7 H, m ), 7.66 (1 H, d, J=8.4Hz ), 8.07 
(1 H,s). 

[0270] 

Working Example 2 47 
(Production of compound 247 ) 

overnight reflux it did 2 and 9 -diethyl -6, 7, 8, 9-tetrahydro 
-5H- [pirimido ] [4 and 5 -b ] azepine -5-on (0.1 g ), 5 -amino 
-2- [4 - (chlorophenyl ) thio ] pyridine (0.27 g ), 
p-toluenesulfonic acid acid monohydrate (catalyst amount ) in 
addition to toluene (15 ml ), making use of the Dean-Stark 
trap . 

Including sodium bicarbonate water solution , it extracted 
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;K25ml)lC»*xL. ft»(0.05ml), 

h'JtKP7fx^^h I J^A(0.06g)^a^.. W.}JiL, 

»«*9*L, N-[2-[4-({7PP7xx;U)^]t° 
Uv>-5-^;U]-N-(2,9-vX^;U-6,7,8,9-xh^t 
Kn-5H-tfUSK[4^-b]7*bf>-5--fJU)75>(ft 
247)(0.1 5g)*ltfe*>f;UtLT#fco 

l H-NMR (300MHz, CDC1 3 ) 5 1.20-1.34 (6H, 
m), 1.92-2.13 (4H, m), 2.74 (2H, q, J - 7.6 
Hz), 3.31-3.39 (1H, m), 3.57-3.69 (3H, m), 
4.09-4.16 (1H, m), 4.59-4.65 (1H, m), 6.70 
(1H, dd, J = 3.0, 8.4 Hz), 7.05 (1H, d, J = 
8.4 Hz), 7.24-7.33 (4H, m), 7.90 (1H, d, J = 
3.0 Hz), 8.01 (1H, s). 

[0271] 

mmm 248 

(it^ty 248 (Digit) 

8-(N-t-^h+V*;U7t?x^t°^ , Jv>-4--f;U>^ 
;U)-2-/T;U-5,6,7,8--rh^tKPt° [ JK[2,3-d]t 0, J 
55?>-5-*>(0.9g).3-(3-^Pn7x-/*S/)7- l J 

>(i.7g), p-h;ux>x;u*>a-7KW«!i(ftta 
S)^h;ux>(50mi)iziax. t*— frit 

57-f-(»tti»a«ifcxT;u/^^>)*ffli\ 

**/-JU(50ml)!C»AxU ft»(0.3ml). v77 
h'JtKP7fx^Sl^h'J^A(0.31g)^*P^,M;a, 
l »BBa#Lfc. 



with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of basic 

[shirikagerukaramukuromatogurafii ] (elution 

solvent :ethylacetate /hexane ), yellow oyl was acquired. 

It melted in methanol (25 ml ), room temperature , overnight 
it agitated acetic acid (0.05 ml ),including cyano tri hydro 
sodium borate (0.06 g ). 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , N- [2 - [4 - (chlorophenyl ) thio ] 
pyridine -5-yl ] -N- it acquired (2 and 9 -diethyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine -5-yl ) 
amine (compound 247 )(0. 1 5 g ) as yellow oyl . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .20 - 1 .34 (6 H, m ), 1 .92 - 2. 1 3 (4 H, m ), 2 .74 (2 H, q, 
J-7.6Hz ), 3.31 - 3.39 (1 H, m ),3.57 - 3.69 (3 H, m ), 4.09 - 
4.16 (1 H, m ), 4.59 - 4.65 (1 H, m ), 6.70 (1 H, dd, J=3.0, 
8.4Hz ), 7.05 (1 H, d, J=8.4Hz ), 7.24- 7.33 (4 H, m ), 7.90 (1 
H, d, J=3.0Hz),8.01 (1 H,s). 

[0271] 

Working Example 2 48 

(Production of compound 248 ) 

8 - overnight reflux it did (N- t-butoxycarbonyl jpl 1 
piperidine -4- yl methyl ) - 2 -methyl -5, 6, 7, 8-tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-on (0.9 g ), 3 - (3 
-chlorophenoxy ) aniline (1.7 g ), p-toluenesulfonic acid acid 
monohydrate (catalyst amount ) in addition to toluene (50 
ml ), making use of Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent :ethylacetate /hexane ),yellow oyl was acquired. 

It melted in methanol (50 ml ), room temperature , 1 hour it 
agitated acetic acid (0.3 ml ),including cyano tri hydro sodium 
borate (0.31 g). 

It removed solvent , it extracted with ethylacetate including 
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»»I^K50ml)lc5tfrU 3N i£g£(4ml)£*D 
60 deg C, 30 $MII]flU»Lfc e 



TttJt. *Kfc*SU N-[3-(3-*PP7x/* 
->pi-;H-N-[2->fji/-8-(4-t*'< l Jy-;Mf 
iU)-5A7,8-'rh5tKDei JK[2,3-d]tfU5v>-5- 
-OU]75:/(fl:fctt248X0.55g)*ltft7^U7T 

'H-NMR (300MHz, CDC1 3 ) 6 1.26-1.36 (2H, 
m), 1.63-1.68 (2H, m), 1.87-1.98 (2H, m), 
2.05-2.12 (1H, m), 2.46 (3H, s), 2.61 (2H, d 
t, J = 2.4, 12.0Hz), 2.71 (1H, br), 3.12-3.16 
(2H, m), 3.31-3.37 (1H, m), 3.44-3.62 (3H, 
m), 3.79 (1H, d, J = 6.3 Hz), 4.50 (1H, br), 
6.34-6.39 (2H, m), 6.45 (1H, dd, J = 2.1, 7. 
5 Hz), 6.91 (1H, dd, J = 2.4, 8.1 Hz), 6.99- 
7.07 (2H,m), 7.12-7.24 (2H, m), 8.03 (1H, s). 

[0272] 

mmm 249 

(it£® 249 ®Sg£) 

N-[3-(3-<7PP7xy*^pxzi;i,]-N-[2->^;i/- 
8-(4-e^'J 5?= JM* JU)-5,6,7,8-t 1 KP tf 
'JK[2,3-d]t°'J5v>-5-'r^]T5>(0.1g),2--j7P 
P-N,N-y>T;U7-feh75K(0.04ml), mMW) 
^A(0.09g)» a-tMt7HJ^A(0.03g)£ DMF(7 
ml)*^ja.-lfta#Lfco 



-(»ttl»M£:ftllx^^/^-9->)Sffl^T« 
i( L , 2-[4-[[5-[3 -(3--? P P7x/ ^r>>)7-'J /]-2- 
/^;U-6,7-vtKPe'JK[2,3-d]t°'J5v>-8(5H)- 
-fJU]>^;b]-l-tf'< l J2?=^]-N,N-i?y^JU7"b 
h75K(lb£t&l 249)(0.04g)£$jffe7 : E;U77 

'H-NMR (300MHz, CDCb) 8 1.33-1.47(2H, 
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sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed, yellow oyl was acquired. 

It melted in ethylacetate (50 ml ), 60 deg C, 30min it heated 
including 3 Nhydrochloric acid (4 ml ). 

After neutralizing, it concentrated making use of 1 Nsodium 
hydroxide aqueous solution production liquid , extractedwith 
dichloromethane . 

It dried organic layer after water wash , making use of 
anhydrous magnesium sulfate , removed solvent , N- [3 - (3 
-chlorophenoxy ) phenyl ] -N- it acquired [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (compound 248 ) (0.55 g ) as 
the yellow amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.26-1.36(2 H,m), 1.63 - 1.68 (2 H, m ), 1.87- 1.98 (2 H, 
m ), 2.05 -2.12 (1 H, m ), 2.46 (3 H, s ), 2.61 (2 H, dt, J=2.4, 
12.0Hz), 2.71 (1 H, br), 3.12-3.16(2 H,m), 3.31 -3.37(1 
H, m ),3.44 - 3.62 (3 H, m ), 3.79 (1 H, d, J=6.3Hz ), 4.50 (1 
H, br ), 6.34 - 6.39 (2 H, m ), 6.45 (1 H, dd, J=2.1, 7.5Hz ), 
6.91 (1 H, dd, J=2.4, 8.1Hz ),6.99 - 7.07 (2 H, m ), 7.12 - 7.24 
(2 H,m), 8.03(1 H,s). 

[0272] 

Working Example 2 49 
(Production of compound 249 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.1 g ), 2 -chloro -N, N- 
dimethylacetamide (0.04 ml ), potassium carbonate (0.09 g ), 
the sodium iodide (0.03 g ) was agitated in DMF (7 ml ), 
room temperature , overnight . 

It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of basic 
[shirikagerukaramukuromatogurafii ] (elution 
solvent rethylacetate /hexane ), 2 - [4 - [[5 - [3 - (3 
-chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro pyrido [2 
and 3 -d ] pyrimidine -8 (5 H ) -yl ] methyl ] - 1 -bipyridinyl ] 
-N, N- dimethylacetamide itacquired (compound 249 ) (0.04 
g ) as pale yellow amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
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m), 1.59-1.63 (2H, m), 1.75-1.96 (2H, m), 2. 

05-2.11 (3H, m), 2.45 (3H, s), 2.89-2.94 (2H, 
m), 2.94 (3H, s), 3.08 (3H, s), 3.16 (2H, s), 
3.29-3.36 (1H, m), 3.43-3.63 (3H, m), 4.09 

(1H, br), 4.49 (1H, br), 6.33-6.39 (2H, m), 6. 

45 (1H, dd, J - 1.8, 7.8 Hz), 6.91 (1H, dd, 

J - 2.7, 8.4 Hz), 7.00-7.07 (2H, m), 7.13-7.2 

7 (2H, m), 8.02 (1H, s). 

[0273] 

mmm 250 

(it£fy 250 <DM&) 

N-[3-(3-^PP7x-/*5/px— ^UJ-N-P-^^- 
8-(4-tf'< l Ji/-;U>^;U).5,6,7,8--Th5tKPIf 
UK[2,3-d]hfUSv>-5-f;i/]7^>(0.1g), 1-(^P 
P7-b^U)tfP , Ji/>(0.05g).fltil* , J r >A(0.0 
9g). 3O^^h'J^A(0.03g)^ DMF(7ml)*, £ 



lL,N-[3-(3^PP7iy+vpi-Jl/]-N-[2-^ 
T;U-8-[[l-[2-^+V-2-(l-t°P ( Jv-;U)X^;U]- 
4-t°^'Jv^;U]>^U]-5,6,7,8-xh^tKPt 0| JK 
[2,3-d]tf'J5S?>-5-^^]7S>«b^tt250)(0.05 
g)£3KJtfe*'f;UfcLT»fco 

'H-NMR (300MHz, CDCl 3 ) (5 1. 37-1. 49 (2H, 
m), 1.59-1.63 (2H, m), 1.76-1.99 (4H, m), 
2.05-2. 13(3H, m), 2.45 (3H, s), 2.94-2.97 (2 
H, m), 3.11 (2H, s), 3.30-3.36 (lH,m), 3.43- 
3.62 (9H, m), 3.80 (1H, br), 4.49 (1H, br), 
6.33-6.39 (2H, m),6.45 (1H, dd, J - 1.8, 8.4 
Hz), 6.89-6.93 (1H, m), 7.01-7.07 (2H, m), 7. 
13-7.27 (2H, m), 8.02 (1H, s). 

[0274] 

3SJ6fcl251 
(<b£«S251 0SI&) 

N-^^-^PP^x/^rvpx-jUl-N-P-y^^U- 
8-(4-t°^Uv-^^;i/)-5,6,7,8-xh^tKPt° 
'JK[2,3-d]t O| J5v>-5-f;U]75>(0.1g),4-(^P 

P7-bf : ;u) : Eyu*'j>(0.04g), 0t»*'j^A(o.o 

9g). 3^<b^h«J^A(0.03g)S DMF(7ml)*. M 
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1.33 - 1.47 (2 H,m), 1.59 - 1.63 (2 H, m ), 1.75 - 1.96 (2 H, 
m ), 2.05 -2.1 1 (3 H, m ), 2.45 (3 H, s ), 2.89 - 2.94 (2 H, m ), 
2.94 (3 H, s ), 3.08 (3 H, s ), 3.16 (2 H, s ), 3.29 -3.36 (1 H, 
m ), 3.43 - 3.63 (3 H, m ), 4.09 (1 H, br ), 4.49 (1 H, br ), 6.33 
-6.39 (2 H,m), 6.45(1 H, dd, J=1.8, 7.8Hz ),6.91 (1 H, dd, 
J=2.7, 8.4Hz ), 7.00 - 7.07 (2 H, m ), 7.13 - 7.27 (2 H, m ), 
8.02(1 H,s). 

[0273] 

Working Example 2 50 
(Production of compound 250 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.1 g ), 1 - (chloroacetyl ) 
pyrrolidine (0.05 g ), potassium carbonate (0.09 g ), sodium 
iodide (0.03 g ) was agitated in DMF (7 ml ), room 
temperature , overnight . 

It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of basic 
[shirikagerukaramukuromatogurafii ] (elution 
solvent xthylacetate /hexane ), N- [3 - (3 -chlorophenoxy ) 
phenyl ]-N- it acquired [2 -methyl -8- [[1 - [2 -oxo -2- (1 
-pyrrolidinyl ) ethyl ] - 4 -bipyridinyl ] methyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] amine 
(compound 250 ) (0.05 g ) as pale yellow oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.37 - 1 .49 (2 H, m ), 1 .59 - 1 .63 (2 H, m ), 1 .76 - 1 .99 (4 H, 
m ), 2.05 -2.13 (3 H, m ), 2.45 (3 H, s ), 2.94 - 2.97 (2 H, m ), 
3.1 1 (2 H, s ), 3.30 - 3.36 (1 H, m ), 3.43 - 3.62(9 H, m ), 3.80 
(1 H, br ), 4.49 (1 H, br ), 6.33 - 6.39 (2 H, m ), 6.45 (1 H, dd, 
J-l .8, 8.4Hz ), 6.89 - 6.93 (1 H, m ), 7.01 -7.07 (2 H, m ), 
7.13-7.27(2 H,m), 8.02(1 H, s ). 

[0274] 

Working Example 2 5 1 
(Production of compound 251 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.1 g ), 4 - (chloroacetyl ) 
morpholine (0.04 g ), potassium carbonate (0.09 g ), sodium 
iodide (0.03 g ) was agitated in DMF (7 ml ), room 
temperature , overnight . 



Page 287 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



-(»ffi»a:»»x^jU//\+-y->)*ffll\T» 
KU N-[3-(3-?P □7i>'+v)7i - ;i/]-N-[2-> 
? 1 ;i/-8-[[i-{2-^-+v-2- : E;U7N'J>'x^;uH-e^ 

«Jv-;U]p«5 1 ^]-5,6,7,8--Th7tKPt° l JK[2,3- 

d] t° y 5i?>-5--f ;u]75>(<b^«i 25 1 )(0.08 g )£ 

'H-NMR (300MHz, CDC1 3 )6 1.29-1.45 (2H, 
m), 1.60-1.67 (2H, m), 1.72-2.11 (3H, m), 2. 
46 (3H, s), 2.85-2.90 (2H, m), 3.16 (2H, s), 
3.29-3.67 (14H, m), 3.80 (1H, br), 4.49 (1H, 
br), 6.33-6.47 (3H, m), 6.89-6.94 (1H, m), 
7.00-7.28 (4H, m), 8.03 (1H, s). 

252 

tfbftft 252 rosii) 

N-[3-(3-^PP7xy^Fvpx^^]-N-[2->^;U- 
8-(4-t 0 ^ l Ji?-;U^^;i/)-5,6 > 7,8-xhvtKPe 
UK[2,3-d]t°'JSv>-5-'T7U]T5>(0.05g).5-(^ 

pp>^U)-i-:?Pt:;i,<i'5$V-;u-£&i£(0. 

02g)»R»*'J^A(0.09g)* DMF(5ml)^>M 



^ ju-8-[[i -[(i -?p tf ju-f sy ;u-5-^ ;u)^5=- 

;U]t°^'Jv>-4->f;U]/^^]-5,6,7 5 8- : fh7tK 
Pe'JK[2,3-d]t°'J5v>-5-^;U]75>(ft#^ 2 

52)(o.03 g )£ SKJtfeT^u^T x «h Lr fife. 

'H-NMR (300MHz, CDC1 3 ) 6 0.95 (3H, t, J 
= 7.5 Hz), 1.20-1.31 (2H, m), 1.59-1.62 (2 
H, m),l. 74-1.94 (6H, m), 2.05-2.11 (1H, m), 
2.45 (3H, s), 2.82-2.86 (2H, m), 3.29-3.61 (6 
H, m), 3.81 (1H, br), 3.94 (2H, t, J = 7.2 H 
z), 4.49 (1H, br), 6.33-6.46 (3H, m), 6.85 (1 
H, s), 6.89-6.93 (1H, m), 7.00-7.07 (2H, m), 
7.13-7.27 (2H, m), 7.45 (1H, s), 8.02 (1H, 
s). 
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It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of basic 
[shirikagerukaramukuromatogurafii ] (elution 
solvent : ethylacetate /liexane ), N- [3 - (3 -chlorophenoxy ) 
phenyl ]-N- it acquired [2 -methyl -8- [[1 - (2 -oxo -2- 
morpholino ethyl ) - 4 -bipyridinyl ] methyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] amine 
(compound 251 ) (0.08 g ) as pale yellow amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.29 - 1.45 (2 H, m ), 1.60 - 1.67 (2 H, m ), 1.72 - 2.1 1 (3 H, 
m ), 2.46 (3 H, s ),2.85 - 2.90 (2 H, m ), 3.16 (2 H, s ), 3.29 - 
3.67 (14 H, m ), 3.80 (1 H, br ), 4.49 (1 H, br ), 6.33 - 6.47(3 
H, m ), 6.89 - 6.94 (1 H, m ), 7.00 - 7.28 (4 H, m ), 8.03 (1 H, 
s). 

Working Example 2 52 
(Production of compound 252 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] ~N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.05 g ), 5 - (chloromethyl ) - 
1 -propyl imidazole monohydrochloride (0.02 g ), potassium 
carbonate (0.09 g ) was agitated in DMF (5 ml ), room 
temperature , overnight . 

It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of basic 
[shirikagerukaramulcuromatogurafii ] (elution 
solvent rethylacetate /hexane ), N- [3 - (3 -chlorophenoxy ) 
phenyl ]-N- it acquired [2 -methyl -8- [[1 - [ (1 -propyl 
imidazole -5-yl ) methyl ] piperidine -4- yl ] methyl ] - 5, 6, 7 
and 8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] 
amine (compound 252 ) (0.03 g ) as pale yellow amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
0.95 (3 H, t, J=7.5Hz ), 1 .20 - 1 .3 1 (2 H, m ), 1 .59 - 1 .62 (2 H, 
m ), 1.74 - 1.94 (6 H, m ),2.05 - 2.1 1 (1 H, m ), 2.45 (3 H, s ), 
2.82 - 2.86 (2 H, m ), 3.29 - 3.61 (6 H, m ), 3.81 (1 H, br ), 
3.94(2 H, t, J=7.2Hz ), 4.49 (1 H, br ), 6.33 - 6.46 (3 H, m ), 
6.85 (1 H, s ), 6.89 - 6.93 (1 H, m ), 7.00 - 7.07 (2 H, m ),7.13 
- 7.27 (2 H, m ), 7.45 (1 H, s ), 8.02 (1 H, s ). 
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[0275] 

mmm 253 

(it£M 253 (DStiS) 

N-[3-(3--?PP7x;+v)7i-JI/]-N-[2^fjl/- 
8<4-e^US?=;U>TJU)-S i 6,7,8-Th5tKne 
»jK[2,3.d]t o «J5v>-5--r;U]7$>(0.08g).2-t° 

□«JiU^n | JK-*il*(0.03g).«ll*g^A(0. 

23g)£ DMF(7ml)*s MS, -lfe«#Lfco 



SS[L.N-[3-(3-^PP^xy^>px-;U]-N-[2-^ 

;U]>5 L ^]-5,6,7,8-'rK^h:KPt <>l JK[2,3-d]e i J5 
v>-5-OU]75>(lb£<fe] 253)(0.07g)£3«fe 

l H-NMR (300MHz, CDC1 3 ) 5 1.39-1.48 (2H, 
m), 1.59-1.63 (2H, m), 1.78-1.94 (2H, m), 
2.01-2.14 (3H, m), 2.45 (3H, s), 2.88-2.95 (2 
H, m), 3.30-3.35(lH, m), 3.43-3.61 (3H, m), 
3.64 (2H, s), 3.84 (1H, br), 4.48 (1H, br),6.3 
3-6.45 (3H, m), 6.90-6.93 (1H, m), 7.00-7.06 
(2H, m), 7.13-7.27 (4H,m), 7.40 (1H, d, J = 
7.8 Hz), 7.65 (1H, t, J = 7.2 Hz), 8.01 (1 
H, s), 8.55 (1H, d, J = 3.9 Hz). 

[0276] 

mmm isa 
ats®} 254 onm 

8-[[l-[2-**V-2-(l-t;PUS?— ;U)X^;U]-4-e 
^'Ji/-;U]^;U]-5,6,7,8-xh^tKPt 0| jK[2,3 
-d]tfUSS?>-5--f;U]7S>(0.1g)»*l*Bil(0.1 
lml)SNUX>(25ml)*, — BftjaSSLfco 

>)*ffll^TML,N-[3-(3^PP3i^>)7 
xH^U^N-^T ;U-8-[[l-[2-^V-2-(l-bfPU 

xh5tKPe»JK[23-d]tfU5S?>-5-^;U]7-bh 
T5K(ft*» 254)(0.08g)$2Kltfe7 : E^:77X 

tLxmzo 

! H-NMR (300MHz, CDC1 3 ) <S 1.24-1.47 (4H, 
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[0275] 

Working Example 2 53 
(Production of compound 253 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.08 g ), 2 -picolyl chloride 
monohydrochloride (0.03 g ), potassium carbonate (0.23 g ) 
wasagitated in DMF (7 ml ), room temperature , overnight . 

It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of basic 
[shirikagerukaramukuromatogurafli ] (elution 
solvent :ethylacetate /hexane ), N- [3 - (3 -chlorophenoxy ) 
phenyl ]-N- it acquired [2 -methyi -8- [[1 - [ (2 -pyridyl ) 
methyl ] piperidine -4- yl ] methyl ] - 5, 6, 7 and 8 -tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-yl ] amine (compound 
253 ) (0.07 g ) as pale yellow amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.39- 1.48 (2 H,m), 1.59- 1.63 (2 H,m), 1.78- 1.94 (2 H, 
m ), 2.01 -2.14 (3 H, m ), 2.45 (3 H, s ), 2.88 - 2.95 (2 H, m ), 
3.30 - 3.35 (1 H, m ), 3.43 - 3.61 (3 H, m ), 3.64(2 H, s ), 3.84 
(1 H, br ), 4.48 (1 H, br ), 6.33 - 6.45 (3 H 5 m ), 6.90 - 6.93 (1 
H, m ), 7.00 - 7.06 (2 H, m ),7.13 - 7.27 (4 H, m ), 7.40 (1 H, 
d, J=7.8Hz ), 7.65 (1 H, t, J=7.2Hz ), 8.01 (1 H, s ) 8.55 (1 H, 
d, J=3.9Hz ). 

[0276] 

Working Example 2 54 
(Production of compound 254 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- [[1 - 
[2 -oxo -2- (1 -pyrrolidinyl ) ethyl ] - 4 -bipyridinyl ] methyl ] 
- 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ] amine (0.1 g ), acetic anhydride (0.1 1 ml ) was done in 
the toluene (25 ml ), overnight reflux . 

It removed solvent , it refined residue making use of basic 
[shirikagerukaramukuromatogurafii ](elution 
solvent : ethylacetate /hexane ), N- [3 - (3 -chlorophenoxy ) 
phenyl ] -N- it acquired [2 -methyl -8- [[1 - [2 -oxo -2- (1 
-pyrrolidinyl ) ethyl ] - 4 -bipyridinyl ] methyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] acetamide 
(compound 254 ) (0.08 g ) as pale yellow amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
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m), 1.64-2.08 (5H, m), 1.93 (3H, s), 2.43 (3 
H, s), 2.75 (2H, br), 2.90-2.93 (2H, m), 3.10 

(2H, s), 3.10-3.15 (1H, m), 3.32-3.52 (7H, 
m), 5.91-5.95 (1H, m), 6.71 (1H, s), 6.80(1H, 

d, J = 7.5 Hz), 6.93 (1H, s), 6.98 (1H, dd, 

J = 1.8, 7.5 Hz), 7.12(1H, d, J = 8.1 Hz), 
7.25-7.33 (2H, m), 7.99 (1H, s). 

[0277] 

mmm 255 
(itsm 255 omm 

N-[3-(3-^PP7i^vpi-Jb]-N-[2->f;i/- 

S-ttl-O-^h+v^JUTK-.iu^-t^'Jv-^]^ 
^;U]-5,6,7,8T^h^tKPt 0, JK[2,3-d]t O| JSv>- 
5--f ;U]TS>(0. 1 5g), &7kPS!(0. 1 3ml)£ HUX 
>(10ml)*.-B^ii3SELfcp 



WfM^)H25m\)lzmfrL. 3N i£|£(2mi)£jQ 
3..60 deg C s 30 'AmMLtz 0 

(3-^7PP"7xy^v)^x~;U]-N-[2-y^;U-8-(4- 
e^Uv-;U>^^)-5,6,7 9 8-xK^tKPe»JK[2 s 
3-d]t°U^v>-5-^;U]7-t?K7^K(1t:^!fel 255) 
(0.08g)£&fer^U?7X<tLT»fco 

! H-NMR (300MHz, CDC1 3 ) 8 1.37-1.49 (2H, 
m), 1.62-1.67 (2H, m), 1.82-2.05 (3H, m), 
2.44 (3H, s), 2.68 (2H, t, J = 12.5 Hz), 3.10 
-3.54 (6H, m), 5.88-5.93 (1H, m), 6.71 (1H, 
s), 6.81 (1H, d, J = 7.5 Hz), 6.92 (1H, s),6.9 
9 (1H, dd, J = 2.1, 8.4 Hz), 7.11-7.14 (1H, 
m), 7.25-7.33 (2H, m), 8.01 (1H, s). 

[0278] 

256 

(<b#«3 256 (DMS.) 

8-(i-xh*v*;u7t?-;u.4-t 0 ^'Jv-;u)-2-^ 

^-5,6,7,8-xK^tKPt°'jK[2,3-d]t 0, J5v>-5- 
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1 .24 - 1 .47 (4 H, m ), 1 .64 - 2.08 (5 H, m ), 1 .93 (3 H, s ), 
2.43 (3 H, s ), 2.75(2 H, br ), 2.90 - 2.93 (2 H, m ), 3.10 (2 H, 
s ), 3.10 - 3.15 (1 H, m ), 3.32 - 3.52 (7 H, m ), 5.91 -5.95 (1 

H, m ), 6.71 (1 H, s ), 6.80 (1 H, d, J-7.5Hz ), 6.93 (1 H, s ), 
6.98 (1 H, dd, J=1.8, 7.5Hz ), 7.12 (1 H, d, J=8.1Hz ), 7.25 - 
7.33 (2 H,m),7.99(l H, s ). 

[0277] 

Working Example 2 55 
(Production of compound 255 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- [[1 - 
(t-butoxycarbonyl jpl 1 ) - 4 -bipyridinyl ] methyl ] - 5, 6, 7 
and 8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] 
amine (0.15 g ), acetic anhydride (0.13 ml ) was done in the 
toluene (10 ml ), overnight reflux . 

Including water, it extracted with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

residue was refined making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent rmethanol /ethylacetate /triethylamine ), colorless oyl 
was acquired. 

It melted in ethylacetate (25 ml ), 60 deg C, 30min it heated 
including 3 Nhydrochloric acid (2 ml ). 

It neutralized making use of sodium bicarbonate water , 
extracted with ethylacetate . 

After washing, it dried organic layer with water and saturated 
saline makinguse of anhydrous magnesium sulfate , removed 
solvent , N- [3 - (3 -chlorophenoxy ) phenyl ] -N- it 
acquired[2 -methyl -8- (4 -bipyridinyl methyl ) - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] acetamide 
(compound 255 ) (0.08 g ) as colorless amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 

I. 37 - 1.49 (2 H,m), 1.62- 1.67 (2 H,m), 1.82-2.05 (3 H, 
m ), 2.44 (3 H, s ),2.68 (2 H, t, J-12.5Hz ), 3.10 - 3.54 (6 H, 
m ), 5.88 - 5.93 (1 H, m ), 6.71 (1 H, s ), 6.81 (1 H, d, 
J=7.5Hz ), 6.92 (1 H, s ),6.99 (1 H, dd, J=2.1, 8.4Hz ), 7.1 1 - 
7.14 (1 H, m ), 7.25 - 7.33 (2 H, m ), 8.01 (1 H, s ). 

[0278] 

Working Example 2 56 
(Production of compound 256 ) 

8 - overnight reflux it did (1 -ethoxy carbonyl -4- bipyridinyl ) 
- 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
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^->(0.25g).3-(3--5'PP7x/+i/)T- 1 J>(0.52 

g), p-h;ux:/*;b*:/»-*»850!*SE*)£ h 

IvC-fcaStLfc. 

77-f-(»UjSli:|«|l^iU/'v+-9->)6ffll» 
Ttt»U jtfe*-f ;U^#fc„ 

;i/(50ml)lC$frU BK(0.1ml)» v7/ 



*Ji:lffl|x*j|,/A.#*>)£Ei\TllMU N- 
[3-(3-<7PP7xy^rvpx^JU]-N-[2-^;U-8- 
(l-Xh^F-i/^^/K-^U^-bf^'Ji/— ;i/)-5,6,7,8- 
xh7tKPfc 0 UK[2,3-d]t°U£v>-5->OU]7S> 
(fcfc* 256)(0.26g)£&tfe7 ; E;U777.<!:LT# 

fee 

"H-NMR (200MHz, CDC1 3 ) 6 1.22-1.31 (3H, 
m), 1.68-2.12 (6H, m), 2.48 (3H, s), 2.80-3. 
18 (3H, m), 3.28-3.33 (2H, m), 3.93-3.96 (1 
H, m), 4.06-4.32(4H, m), 4.46-4.53 (1H, m), 
5.03-5.09 (1H, m), 6.35-6.47 (3H, m), 6.91(1 
H, d, J = 8.0 Hz), 7.01-7.27 (4H, m), 8.04 
(1H, s). 

[0279] 

nmm 257 

(Ibfttt 257 0>m&) 

8-(4-fc? "5 'J i>—J\,*? ;i/)-5,6,7,8-T- t h*P t° 
'JK[2,3-d]ej5v>-5-'OU]7S>(0.1g),4-(£P 
P^'J^)t°P l Jv>(0.04g). HJX^U7S> 
(0.06ml)£x$y-;U(15ml)"K 2 iirBliijftL 

fee 
fee 
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pyrimidine -5-on (0.25 g ), 3 - (3 -chlorophenoxy ) aniline 
(0.52 g ), p-toluenesulfonic acid acid monohydrate (catalyst 
amount ) in addition to toluene (50 ml ), making use of 
Dean-Stark trap . 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

solvent was removed, residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent : ethylacetate /hexane ),yellow oyl was acquired. 

It melted in methanol (50 ml ), room temperature , overnight 
it agitated acetic acid (0. 1 ml ),including cyano tri hydro 
sodium borate (0.1 g ). 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent : ethylacetate /hexane ), N- [3 - (3 -chlorophenoxy ) 
phenyl ] -N- itacquired [2 -methyl -8- (1 -ethoxy carbonyl -4- 
bipyridinyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ] amine (compound 256 ) (0.26 g ) as 
colorless amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.22-1.31 (3 H, m), 1.68-2.12(6 H, m ), 2.48 (3 H, s), 
2.80 - 3.18 (3 H, m ),3.28 - 3.33 (2 H, m ), 3.93 - 3.96 (1 H, 
m ), 4.06 - 4.32 (4 H, m ), 4.46 - 4.53 (1 H, m ), 5.03 -5.09 (1 
H, m ), 6.35 - 6.47 (3 H, m ), 6.91 (1 H, d, J=8.0Hz ), 7.01 - 
7.27 (4 H,m), 8.04(1 H, s ). 

[0279] 

Working Example 2 57 
(Production of compound 257 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.1 g ), 4 - (chloro butyryl ) 
pyrrolidine (0.04 g ), triethylamine (0.06 ml )was done in 
ethanol (15 ml ), 2 weeks reflux . 

It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
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ML, N-[3-(3-£P P7x/^->px-;u]-N-[2-> 
^;i/-8-[[l-[4-^V-4-(l-bfP'Jv-^)^JU]- 
4-t 0 ^v-;U]^U]-5,6,7,8-^h7tKPt 0, JK 
[2,3-d] t°'J 5 v>-5--f>ll/]75>0b-g-tl 257)(0.05 

'H-NMR (300MHz, CDClj) 5 1.28-1.42 (2H, 
m), 1.61-1.65 (2H, m), 1.81-2.11 (11H, m), 
2.28 (2H, t, J = 7.2 Hz), 2.41 (2H, t, J = 7. 
5 Hz), 2.44 (3H, s), 2.94-2.98 (2H, m), 3.30- 
3.62 (8H, m), 3.82 (1H, br), 4.49 (1H, br), 
6.34-6.46 (3H, m), 6.92 (1H, d, J = 8.1 Hz), 
7.01-7.07 (2H, m), 7.13-7.27 (2H, m), 8.02 
(1H, s). 

[0280] 

mmm 258 

(itS® 258 ©Sit) 

8-(i-t-^ r h+v*;u/tt-;u-4-t <, ^Uv-;u)-2-p« 

^U-5,6,7,8-^h7fcKPt 0 UK[2,3-d]e'J5i;>-5 
-^t->(2.7g),3-(3-'j7PP7i/^rt/)7-U>(5.2 
g). p-hJUx:/XJU7N>ljH*ft1*(*&i««)*h 
;UX>(50ml)ICjjD7U T-f— >X$— 

»»$>$fy-;U(100ml)lC»36^ 
U ft»(0.67ml). vT/h'JtKP^^K-M-'J 1 ^ 
A(0.74g)£ tax.. Mfc. 3 B#|H]fifc#Lfc. 



8S^£vU*y;i^A^P7hy^r-(;Stii 

j§«:^X^U/^Ht>)$ffl^TifiSiL, H 
If itX^U(50ml)ICj§frU 3N i£S£(10ml)£fin 

?L7o deg c. 1 mmiimLtzc 

j§i&£®£L. N-[3-(3-^P P7i/+v)7i- 

; 7tKPt 0 'JK[2,3-d]t°'J5v>-5-'r;U]75>^B 
i&tfb^ 258)(3.8g)£»feft)*<!:LT<#*:„ 

'H-NMR (300MHz, DMSO-d 6 ) 8 1.79-1.91 
(4H, m), 1.98-2.12 (1H, tn), 2.15-2.32 (2H, 
m), 2.57 (3H, s), 2.98-3.15 (2H, m), 3.35-3.4 
0 (2H, m), 3.50-3.64 (2H, m), 4.60-4.70 (1H, 
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solvent was removed. 

It refined residue making use of basic 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /hexane ), N- [3 - (3 -chlorophenoxy ) 
phenyl ]-N- it acquired [2 -methyl -8- [[1 - [4 -oxo -4- (1 
-pyrrolidinyl ) butyl ] - 4 -bipyridinyl ] methyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] amine 
(compound 257 ) (0.05 g ) as colorless amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.28- 1.42 (2 H,m), 1.61 - 1.65 (2 H,m), 1.81 -2.11 (11 H, 
m ), 2.28 (2 H, t, J=7.2Hz ),2.41 (2 H, t, J=7.5Hz ), 2.44 (3 H, 
s ), 2.94 - 2.98 (2 H, m ), 3.30 - 3.62 (8 H, m ), 3.82 (1 H, br ), 
4.49 (1 H, br ),6.34 - 6.46 (3 H, m ), 6.92 (1 H, d, J=8.1Hz), 
7.01 - 7.07 (2 H, m ), 7.13 - 7.27 (2 H, m ), 8.02 (1 H, s ). 

[0280] 

Working Example 2 58 

(Production of compound 258 ) 

8 - overnight reflux it did (1 -t-butoxycarbonyl ** 4 
-bipyridinyl ) - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-on (2.7 g ), 3 - (3 -chlorophenoxy ) aniline 
(5.2 g ), p-toluenesulfonic acid acid monohydrate (catalyst 
amount ) in addition to toluene (50 ml ), making use of 
Dean-Stark trap . 

It removed solvent , melted residue in methanol (100 ml ), 
room temperature , 3 hours itagitated acetic acid (0.67 ml ), 
including cyano tri hydro sodium borate (0.74 g ). 

It removed solvent . it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent :ethylacetate /hexane ), yellow oyl was acquired. 

It melted in ethylacetate (50 ml ), 70 deg C, 1 hour it heated 
including 3 Nhydrochloric acid (10 ml ). 

It removed solvent , N- [3 - (3 -chlorophenoxy ) phenyl ] -N- 
it acquired [2 -methyl -8- (4 -bipyridinyl ) - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] amine 
acetate (compound 258 )(3.8 g ) as colorless powder . 

<sup>K/sup>H-nmr (300 MHz , DMSO 
-d<sub>6</sub> );de 1.79-1.91 (4 H, m ), 1.98 - 2.12 (1 H, 
m ), 2.15 - 2.32 (2 H, m ), 2.57 (3 H, s ),2.98 - 3.15 (2 H, m ), 
3.35 - 3.40 (2 H, in ), 3.50 - 3.64 (2 H, m ), 4.60 - 4.70 (1 H, 
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m), 4.95-5.10 (1H, m), 6.30 (1H, dd, J = 1. 
8,8.1 Hz), 6.45 (1H, s), 6.60 (1H, d, J = 7.8 

Hz), 6.95-6.98 (1H, m), 7.03-7.05 (1H, m), 
7.15-7.20 (2H, m), 7.38-7.43 (1H, m), 8.01 
(1H, s). 

[0281] 

HUS0I259 
(it^ty 259 0>8lit) 

N-[3-(3-^PP7iy*ypi-JI/]-N-[2->f;i/- 
8-(4-t 0 ^Uv^;U> ; f;U)-5,6,7,8--Th^tKPt o 
■J K[2,3-d] t° U5S/>-5->OU]75>(0. 1 g), 3-C? □ 
ny^;U)-4-^nt 0 ^-i,2,4-hUTy— fr—tMk 

i£(0.043g)„ ft»*«J'jA(0.09g). a-^b^HJ 
^A(0.03g)£ DMF(5ml)4 3 s MS, -flftjl#L 

tZo 

>)$fflL>T«ML.N-t3-(3-^PP7iy4r5/p 

77— ;b-3-^W*JU]tT'< , J5/>-4-^ib]> J 3F 
;U]-5,6,7,8-^h^t=KPt°'JK[2,3-d]t 0 U = v>-5- 
-f;i/]75>«b^* 259)(0.08g)£3*f|fe3f>OU 

'H-NMR (300MHz, CDC1 3 ) 5 0.99 (3H, t, J 
= 7.5 Hz), 1.21-1.32 (2H, m), 1.60-1.64 (2 
H, m), 1.78-1.95 (4H, m), 2.04-2.11 (3H, m), 
2.45 (3H, s), 2.79-2.83 (2H, m), 3.29-3.62 
(4H, m), 3.69 (2H, s), 3.85 (1H, br), 4.03 (2 
H, t, J = 7.2 Hz), 4.49 (1H, br), 6.34-6.46 
(3H, m), 6.89-6.93 (1H, m),7.00-7.07 (2H, 
m), 7.13-7.27 (2H, m), 8.02 (1H, s), 8.10 (1 
H, s). 

[0282] 

mMQi 260 

(it^ty 260 <DM&) 

N-[3-(3-^PP7x/^vpx-;U]-N-[2-^;U- 
S^tf^'JS/— ;U>^)-5,6 f 7 f 8-xh5tKPt; 
l JK[2,3-d]t°'J^v>-5->f;i/]7^>(0.1g)^P^E 
S»X^U(0.024ml). R»*U^A(0.09g). a 
^t:J-HJ^A(0.03g)£ DMF(5ml)4vM«, - 
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m ), 4.95 -5.10 (1 H, m ), 6.30 (1 H, dd, J=1.8, 8.1Hz ), 6.45 
(1 H, s ), 6.60 (1 H, d, J=7.8Hz ), 6.95 - 6.98 (1 H, m ), 7.03 - 
7.05 (1 H, m ),7.15 - 7.20 (2 H, m ), 7.38 - 7.43 (1 H, m ), 
8.01(1 H,s). 

[0281] 

Working Example 2 59 
(Production of compound 259 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl T 8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.1 g ), 3 - (chloromethyl ) - 4 
-propyl -1, 2, 4- triazole monohydrochloride (0.043 g ), 
potassium carbonate (0.09 g ), sodium iodide (0.03 g ) was 
agitated in DMF (5 ml ), room temperature , overnight . 

It removed solvent , it refined residue making use of basic 
[shirikagerukaramukuromatogurafii ](elution 
solvent :ethylacetate /hexane ), N- [3 - (3 -chlorophenoxy ) 
phenyl ] -N- it acquired [2 -methyl -8- [[1 - [ (4 -propyl -1, 2, 
4- triazole -3- yl ) methyl ] piperidine -4- yl ] methyl ] - 5, 6, 7 
and 8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] 
amine (compound 259 ) (0.08 g ) as pale yellow oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
0.99 (3 H, t, J=7.5Hz), 1.21-1.32 (2 H,m), 1.60- 1.64 (2 H, 
m ), 1.78 - 1.95 (4 H, m ),2.04 - 2.1 1 (3 H, m ), 2.45 (3 H, s ), 
2.79 - 2.83 (2 H, m ), 3.29 - 3.62 (4 H, m ), 3.69 (2 H, s ), 
3.85(1 H, br ), 4.03 (2 H, t, J=7.2Hz ), 4.49 (1 H, br ), 6.34 - 
6.46 (3 H, m ), 6.89 - 6.93 (1 H, m ), 7.00 - 7.07 (2 H, 
m ),7.13 - 7.27 (2 H, m ), 8.02 (1 H, s ), 8.10 (1 H, s ). 

[0282] 

Working Example 2 60 
(Production of compound 260 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.1 g ), ethyl bromoacetate 
(0.024 ml ), potassium carbonate (0.09 g ), the sodium iodide 
(0.03 g ) was agitated in DMF (5 ml ), room temperature , 
overnight . 

It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 
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S1U N-p-(3-^ □ a^xy^rvpx- ;U]-N-[2-> 
^ju-8-[[i-(xh*2/*;u»K— JU^i^bf^'jS/ 

>-4--riU]>^U]-5,6,7,8-Th5tKPtfUK[2,3- 
d]t°U£v>-5-'0l/]7£>(<b£!|$!] 260)(0.08g)£ 

'H-NMR (200MHz, CDC1 3 ) <5 1.22-1.31 (3H, 
m), 1.43-1.96 (7H, m), 2.09-2.20(4H, m), 2.4 
4 (3H, s), 2.88-2.97 (2H, m), 3.20 (2H, s), 
3.29-3.59 (4H,m), 3.80 (1H, br), 4.07-4.24 (2 
H, m), 4.49 (1H, br), 6.34-6.47 (3H, m),6.88- 
6.94 (1H, m), 7.00-7.28 (4H, m), 8.02 (1H, 
s). 

[0283] 

mmm 261 

(<b** 261 <DMik) 

N-[3-(3-'?DP7iy*v)7i-^]-N-[2-/f;i/- 

8-[[i-(xh+i/*;u7K-^>5 1 ;u)e^ , Jv>-4- 

^U]^U]-5,6,7,8-xh7tKPt°UK[2,3-d]t°U 
Sv>-5--<;i/]75>(0.07g)£j><$,/— ;K5ml)K 
iSfrU IN *Kft^h'J^A7k»a(0.3mI)*ftI 

IN !SM(0.3ml)^iPX. »tt*»*Lfc. 



ZfcO)mm%£L. N-[3-(3-*na7x 
</+ypi-;L-]-N-[2-^i/-8-[[i-(*ji//K+i/ 
/^U)bf*U$/W--fJU]^l/]-5,6,7,8-Tr»7 
tKPe'JK[2,3-d]e'JS55>-5--f;i/]75>«b^ 
4b 261)(0.07g)*«tfe7^;U7TXtLrl#fc. 

'H-NMR (300MHz, CDC1 3 ) 6 1.27-2.06 (9H, 
m), 2.32 (3H, s), 2.75-3.00 (4H,m), 3.15-3.45 

(4H, m), 3.67 (1H, br), 4.38 (1H, br), 6.30 
(1H, d, J = 7.8 Hz), 6.38 (1H, s), 6.47-6.50 
(1H, m), 6.87 (1H, d, J = 8.7 Hz), 6.96-7.01 

(2H, m), 7.08-7.21 (2H, m), 7.87 (1H, s). 

[0284] 

mmm 262 
(itttvn 262 oms.) 

N-[3-(3-$ P P 7i/+vpi-;i-]-N-[2^f;i/- 
8-(4-tf'<U$/-;U).5,6,7,8-T-K7tKPtf , jK[2,3 
-d]t o 'J5v>-5-'T;HT5>^Kig(0.15g). l-(? 
PP7-fe^U)t?P'Jv>(0.04g), ft»*'J^A 
(0.19g). a^1b^-r-'JOA(0.l6g)$ DMF(5ml) 
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It refined residue making use of basic 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /hexane ), N- [3 - (3 -chlorophenoxy ) 
phenyl ]-N- it acquired [2 -methyl -8- [[1 - (ethoxy carbonyl 
methyl ) piperidine -4- yl ] methyl ] - 5, 6, 7 and 8 -tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-yl ] amine (compound 
260 ) (0.08 g ) as pale yellow amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .22 - 1 .3 1 (3 H, m ) J .43 - 1 .96 (7 H, m ), 2.09 - 2.20 (4 H, 
m ), 2.44 (3 H, s ),2.88 - 2.97 (2 H, m ), 3.20 (2 H, s ), 3.29 - 
3.59 (4 H, m ), 3.80 (1 H, br ), 4.07 - 4.24 (2 H, m ), 4.49(1 H, 
br ), 6.34 - 6.47 (3 H, m ), 6.88 - 6.94 (1 H, m ), 7.00 - 7.28 (4 

H, m ), 8.02 (1 H, s ). 

[0283] 

Working Example 2 61 
(Production of compound 261 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- it melted [2 -methyl 
-8- [[1 - (ethoxy carbonyl methyl ) piperidine -4- yl ] methyl ] 
- 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 ~d ] pyrimidine 
-5-yl ] amine (0.07 g ) in methanol (5 ml ), the overnight it 
agitated with room temperature including 1 Nsodium 
hydroxide aqueous solution production liquid (0.3 ml ). 

Including 1 Nhydrochloric acid (0.3 ml ), solvent was 
removed. 

It melted residue in ethylacetate -methanol , insoluble matter 
removed N- [3 - (3 -chlorophenoxy ) phenyl ]-N- it acquired 
solvent of removal by filtration , filtrate , [2 -methyl -8- [[1 - 
(carboxymethyl ) piperidine -4- yl ] methyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] amine 
(compound 261 ) (0.07 g ) as the colorless amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 

I . 27 - 2.06 (9 H, m ), 2.32 (3 H, s ), 2.75 - 3.00 (4 H, m ), 
3.15-3.45 (4 H,m),3.67(l H, br), 4.38(1 H,br), 6.30(1 H, 
d, J=7.8Hz ), 6.38 (1 H, s ), 6.47 - 6.50 (1 H, m ), 6.87 (1 H, 
d, J-8.7Hz ), 6.96 -7.01 (2 H, m ), 7.08 - 7.21 (2 H, m ), 7.87 
0 H,s). 

[0284] 

Working Example 2 62 
(Production of compound 262 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ] amine acetate (0. 1 5 g ), 1 - (chloroacetyl ) 
pyrrolidine (0.04 g ), potassium carbonate (0.19 g ), sodium 
iodide (0.16 g ) was agitated in DMF (5 ml ), room 
temperature , overnight . 
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tZo 



-(»a»JI:Bilx^;W^*-9->)$ffll^Ttl 
SL.N-[3-(3-^PP7xy^S/)7x-;U]-N-[2-y 
^^-8-[l-[2-^-^V-2-(l-t 0 P'Jv-yU)X^;ix]- 
4-t'<'J2/-;i/]-5 f 6 f 7 > 8--Th9tKPtf l JK[2,3-d] 
e i J5v>-5-r;U]75>(<b^^ 262)(0.1g)£& 

'H-NMR (300MHz, CDC1 3 ) d 1.60-1.72 (2H, 
m), 1.81-2.10 (6H, m), 2.26-2.37 (4H, m), 

2.47 (3H, s), 3.07-3.11 (2H, m), 3.17 (2H, 

s), 3.27-3.51 (6H,m), 3.80 (1H, br), 4.46 (1H, 
br), 4.86-4.94 (1H, m), 6.32-6.39 (2H, m),6. 

44 (1H, dd, J = 1.8, 8.1 Hz), 6.89-6.93 (1H, 
m), 7.01-7.07 (2H, m), 7.13-7.27 (2H, m), 

8.04 (1H, s). 

[0285] 
HJSfllJ 263 
(<b£tt 263 (OMfe) 

N-[3-(3--?PP7iy+y)7i-;i/]-N-[2->f^- 
8-(4-e^Ui?-^y^;U>5 s 6,7,8^h^tKPtf 
'JK[2,3-d]t o 'J5v>-5->f;U]7S>(0.1g),-rv^ 
^U>7t-^rvK(0.03g). h'Jx^|/75>(0.06ml) 
JU(5inl)*K 3 BlfflilSltLfco 

pvh</ : 77-r-(»ai»Ji:»Kx^^/^+-y- 

>)£ffll^Tffi§!IU N-[3-(3-^PP7iy+yp 
i^;U]-N-[2-y9 L ^U-8-[[l-(2-tKP*S/-2-^;U 
^ , PtfyU)e^'JS/>-4->f;U]y5 L ;U]-5,6 J 7 J 8--Th 

^tKPt o, JK[2,3-d]t o 'J^v>-5--r;u]7^>0b 

£«B 263)(0.06g)*»«fe3f-^;UtLT»fco 

'H-NMR (200MHz, CDC1 3 ) d 1.15 (6H, s), 
1.32-1.46 (2H, m), 1.57-1.65 (2H, m), 1.70-2. 
00 (2H, m), 2.05-2.35 (3H, m), 2.30 (2H, s), 

2.47 (3H, s),2.89-2.94 (2H, m), 3.29-3.64 (4 
H, m), 3.76 (1H, br), 4.50 (1H, br), 6.34-6.4 
7 (3H, m), 6.88-6.94 (1H, m), 7.00-7.08 (2H, 

m), 7.12-7.28 (2H, m),8.02 (1H, s). 

[0286] 

(itSM 264 roSiS) 



It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of basic 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /hexane ), N- [3 - (3 -chlorophenoxy ) 
phenyl ]-N- it acquired [2 -methyl -8- [1 - [2 -oxo -2- (1 
-pyrrolidinyl ) ethyl ] - 4 -bipyridinyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] amine 
(compound 262 ) (0.1 g ) as colorless amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.60- 1.72 (2 H,m), 1.81 -2.10(6 H,m), 2.26-2.37(4 H, 
m ), 2.47 (3 H, s ),3.07 - 3.1 1 (2 H, m ), 3.17 (2 H, s ), 3.27 - 
3.51 (6 H, m ), 3.80 (1 H, br ), 4.46 (1 H, br ), 4.86 - 4.94(1 H, 
m ), 6.32 - 6.39 (2 H, m ), 6.44 (1 H, dd, J=l .8, 8.1Hz ), 6.89 - 
6.93 (1 H, m ), 7.01 - 7.07 (2 H, m ), 7.13 -7.27 (2 H, m ), 
8.04(1 H,s). 

[0285] 

Working Example 2 63 
(Production of compound 263 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.1 g ), isobutylene oxide 
(0.03 g ), triethylamine (0.06 ml ) wasdone in ethanol (5 ml ), 
3 -day period reflux . 

It removed solvent , it refined residue making use of basic 
[shirikagerukaramukuromatogurafii ] (elution 
solvent : ethylacetate /hexane ), N- [3 - (3 -chlorophenoxy ) 
phenyl ] -N- it acquired [2 -methyl -8- [[1 - (ethyl 
2-hydroxy-2-methylpropanoate methylpropyl ) piperidine -4- 
yl ] methyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ] amine (compound 263 ) (0.06 g ) as pale 
yellow oyl . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.15 (6 H, s ), 1.32 - 1.46 (2 H, m ), 1.57 - 1.65 (2 H, m ), 
1.70 - 2.00 (2 H, m ),2.05 - 2.35 (3 H, m ), 2.30 (2 H, s ), 2.47 
(3 H, s ), 2.89 - 2.94 (2 H, m ), 3.29 - 3.64 (4 H, m ), 3.76(1 
H, br ), 4.50 (1 H, br ), 6.34 - 6.47 (3 H, m ), 6.88 - 6.94 (1 H, 
m ), 7.00 - 7.08 (2 H, m ), 7.12 -7.28 (2 H, m ), 8.02 (1 H, s ). 

[0286] 

Working Example 2 64 
(Production of compound 264 ) 
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N-[3-(3^PP7xy^y)7i-JI/]-N-[2-yf;i/- 
8-(4-tf^<J5?-;U>^;U)-5 f 6,7,8--Th7tKPtf 
UK[2,3-d]t°'J^v>-5->r;U]7S>(0.1g),2^P 

□>^^)t O| jv>-N-^-+-y--rK(0.03i g ). 

U^A(O.lg), 3^b^MJ^A(0.03g)£ DMF(5 
mD+.M,3 BI«a#Lfc 0 

/U/hUx^;U75>)Sffll^T»liL.N-[3-(3-^ 
PP7iy^y)7i-;i/]-N-[2-^fJU8-[[l-[(l- 

5 1 ;U]-5 5 6,7,8--rh : 7tKPt 0, JK[2 5 3-d]t o, J^v>- 
5-*f )l]T^(it£ty 264)(0.06g)£3*itft7^E 

'H-NMR (300MHz, CDC1 3 ) 6 1.41-1.50 (2H, 
m), 1.65-1.69 (2H, m), 1.83-2.13 (3H, m), 
2.23 (2H, t, J = 11.0 Hz), 2.47 (3H, s), 2.90 
-2.94 (2H, m), 3.32-3.68 (4H, m), 3.81 (2H, 
s), 3.81 (1H, br), 4.50 (1H, br), 6.34-6.39(2 
H, m), 6.45 (1H, dd, J = 1.8, 8.1 Hz), 6.91 
(1H, dd, J = 2.7, 8.4 Hz),7.00-7.07 (2H, m), 
7.13-7.32 (4H, m), 7.60 (1H, d, J = 6.0 Hz), 
8.03 (1H, s), 8.25 (1H, d, J = 6.3 Hz). 

[0287] 
{it&m 265 

2-^jU-8-[2-(l-^>v;U-4-t°^'Jv-;L/)X^ 
;U]-5,6,7,8-T" 1 KP tf 'J K[2,3-d] fcf 'J 5 V>-5- 
^>(0.6g),3-(3-^PP^x/+v)7 r ~'J>(l.l 
g). p-h;UX>xyU/+>>^-7KfO!fel(M^M)^K 
;UX>(25ml)|C*Q*_ % f^->^-^7gISffl 

»«*ffi*. JS«£**/-JK15ml)lC»A*U 
ft»(0.5ml). v7/HJtKP*^i^MJ^7A 

(o.2i g )^*p^. ms. 3 *nna#Lfc. 



-(*ffl*«:Bi|xy;u/^*-9->)^HL^Tll 
ML. N-[3-(3-^7P P7xy+vpi-^]-N-[2-^ 
^;U-8-[2-(l-^>v;U-4-t°^'Jv-;U)xT;u]. 
5,6,7,8-^h^tKPt o UK[2,3-d]t 0 'J^v>-5--r 
;U]75>(lt£^ 265)(0.64g)£Jtfe;^;U<!:L 



N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.1 g ), 2 - (chloromethyl ) 
pyridine -N- oxide (0.031 g ), potassium carbonate (0.1 g ), 
sodium iodide (0.03 g ) was agitated in DMF (5 ml ), room 
temperature , 3-day period . 

It removed solvent , it refined residue making use of basic 
[shirikagerukaramukuromatogurafii ](elution 
solvent :ethylacetate /methanol /triethylamine ), N- [3 - (3 
-chlorophenoxy ) phenyl ] -N- it acquired [2 -methyl -8- [[1 - 
[ (1 -oxide -2- pyridinyl ) methyl ] - 4 -bipyridinyl ] methyl ] • 
5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ] amine (compound 264 ) (0.06 g ) as pale yellow 
amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1 .41 - 1 .50 (2 H, m ), 1 .65 - 1 .69 (2 H, m ), 1 .83 - 2. 13 (3 H, 
m ), 2.23 (2 H, t, J=l 1.0Hz ),2.47 (3 H, s ), 2.90 - 2.94 (2 H, 
m ), 3.32 - 3.68 (4 H, m ), 3.81 (2 H, s ), 3.81 (1 H, br ), 4.50 
(1 H, br ),6.34 - 6.39 (2 H, m ), 6.45 (1 H, dd, J=1.8, 8.1Hz ), 
6.91 (1 H, dd, J=2.7, 8.4Hz ), 7.00 - 7,07 (2 H, m ), 7.13 - 
7.32 (4 H, m ), 7.60( 1 H, d, J-6.0Hz ), 8.03 (1 H, s ), 8.25 (1 
H, d, J=6.3Hz ). 



[0287] 

Working Example 2 65 

(Production of compound 265 ) 

overnight reflux it did 2 -methyl -8- [2 - (1 -benzyl -4- 
bipyridinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-on (0.6 g ), 3- (3 -chlorophenoxy ) aniline 
(1.1 g ), p-toluenesulfonic acid acid monohydrate (catalyst 
amount ) in addition to toluene (25 ml ), makinguse of 
Dean- Stark trap . 

It removed solvent , melted residue in methanol (15 ml ), 
room temperature , 3 hours itagitated acetic acid (0.5 ml ), 
including cyano tri hydro sodium borate (0.21 g ). 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of basic 
[shirikagerukaramukuromatogurafii ] (elution 
solvent : ethylacetate /hexane ), N- [3 - (3 -chlorophenoxy ) 
phenyl ]-N- it acquired [2 -methyl -8- [2 - (1 -benzyl -4- 
bipyridinyl ) ethyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ] amine (compound 265 ) (0.64 g ) as 
yellow oyl . 



Page 296 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 

'H-NMR (200MHz, CDC1 3 ) 6 1.26-1.40 (2H, 
m), 1.48-1.60 (2H, m), 1.65-2.13 (7H, m), 

2.44 (3H, s), 2.85-2.90 (2H, m), 3.26-3.48 (2 

H, m), 3.48 (2H,s), 3.66 (2H, t, J = 7.4 Hz), 
3.77 (1H, d, J - 6.6 Hz), 4.47 (1H, br),6.33 

-6.46 (3H, m), 6.88-6.94 (1H, m), 7.00-7.32 

(9H, m), 8.01 (1H, s). 

[0288] 

mmm 266 

N-[3-(3-^P P7xy+vpi-JH-N-[2-^f;i/- 
8-(4-e^Uv-;U>^/U)-5,6,7,8-xh^tKPt° 
UK[2,3-d]t°U^V>-5->r^]T^>(0.1g), MJX 
^U7S>(0.15ml)£ THF(5ml)IC;gfrU 7^7% 
T . ~Jo ^ET-tr □ U K(0.02 1 ml)£ 1)U , M 
ST? 1 B#l»«#Lfco 

^;U*U>(0.18ml)£*D*_, MST?-0&8t#L 

tZo 

^-f— (»tt»a:»»X^;U/y4ry-JU/hijX 
T>U7S>)^ffl^TfflML,N-[3-(3-<7PP^xy 
*vPi~jb]-N-[2->f;i/-8-[[l-( : EJl/tv l J/7 

KPbf«JK[2,3-d]tfU55?>-5--f;U]75>(ft^* 
266)(0.06g)^*fe^--r;U<tLT^#fc o 

'H-NMR (300MHz, CDC1 3 ) 5 1.15-1.35 (2H, 
m), 1.63-1.77 (2H, m), 1.85-2.18 (3H, m), 
2.46 (3H, s), 2.46-2.59 (4H, m), 2.63 (1H, t, 
J = 12.0 Hz), 3.01 (1H, t, J = 11.6 Hz), 3. 
18 (2H, q, J = 14.9 Hz), 3.32-3.63 (4H, m), 
3.68-3.74 (4H, m), 3.81 (1H, br), 4.05-4.11 
(1H, m), 4.51-4.56 (2H, m),6.34-6.39 (2H, 
m), 6.45 (1H, dd, J « 1.8, 8.1 Hz), 6.92 (1 
H, dd, J = 1.8, 8.4 Hz), 7.00-7.02 (1H, m), 
7.06 (1H, d, J = 8.1 Hz), 7.14-7.27 (2H, m), 
8.05 (1H, s). 

[0289] 

HJSfll] 267 

«b£tt 267 ©Slit) 

N-[3-(3^PP7x/+v)7i-^]-N-[2-yf;i/- 

»JK[2,3-d]t°U5v>-5->r;U]7£>(0.2g),7^U 
^l£x^U(0.065ml)£xS/-;U(5ml)tK 60 d 
eg C-WiLfco 

□■7h^7-f-(*ffi»«:»»x^;i//^*-y- 

>)^ffll^T5flSLsN-[3-(3-^PP^xy^vp 
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<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 

1 .26 - 1 .40 (2 H, m ), 1 .48 - 1 .60 (2 H, m ), 1 .65 - 2. 1 3 (7 H, 
m ), 2.44 (3 H, s ),2.85 - 2.90 (2 H, m ), 3.26 - 3.48 (2 H, m ), 
3.48 (2 H, s ), 3.66 (2 H, t, J=7.4Hz ), 3.77 (1 H, d, J=6.6Hz ), 
4.47 (1 H, br ),6.33 - 6.46 (3 H, m ), 6.88 - 6.94 (1 H, m ), 
7.00-7.32 (9H, m), 8.01 (1 H, s). 

[0288] 

Working Example 2 66 
(Production of compound 266 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.1 g ), it melted 
triethylamine (0. 1 5 ml ) in the THF (5 ml ), 1 hour it agitated 
with room temperature including under ice cooling , bromo 
acetyl chloride (0.021 ml ). 

Including morpholine (0.18 ml ), overnight it agitated with 
room temperature . 

It removed solvent , it refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent rethylacetate /methanol /triethylamine ),N- [3 - (3 
-chlorophenoxy ) phenyl ] -N- it acquired [2 -methyl -8- [[1 - 
(morpholino acetyl ) - 4 -bipyridinyl ] methyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] amine 
(compound 266 ) (0.06 g ) as colorless oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.15 - 1.35 (2 H, m), 1.63 - 1.77 (2 H, m ), 1.85 - 2.18 (3 H, 
m ), 2.46 (3 H, s ),2.46 - 2.59 (4 H, m ), 2.63 (1 H, t, 
J=12.0Hz ), 3.01 (1 H, t, J=l 1 .6Hz ), 3.18 (2 H, q, J=14.9Hz ), 
3.32 - 3.63 (4 H, m ), 3.68 - 3.74(4 H, m ), 3.81 (1 H, br ), 
4.05 - 4.1 1 (1 H, m ), 4.51 - 4.56 (2 H, m ), 6.34 - 6.39 (2 H, 
m ), 6.45 (1 H, dd, J=1.8, 8.1Hz ),6.92 (1 H, dd, J=1.8, 
8.4Hz ), 7.00 - 7.02 (1 H, m ), 7.06 (1 H, d, J=8.1Hz ), 7. 14 - 

7.27 (2 H, m ), 8.05 (1 H, s ). 

[0289] 

Working Example 2 67 
(Production of compound 267 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.2 g ), ethyl acrylate (0.065 
ml ) was heated in the ethanol (5 ml ), 60 deg C, overnight . 

It removed solvent , it refined residue making use of basic 

[shirikagerukaramukuromatogurafii ](elution 

solvent rethylacetate /hexane ), N- [3 - (3 -chlorophenoxy ) 
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i-;i,]-N-[2-^U-8<[l-[2-(Xh^v;^U7K- 
JU)I^JU]e'C'J??>-4--f;U]>^;U]-5A7,8-T- 
h : 7tKPlfUK[2 J 3-d]tf'J5^>-5-'f^]75>(<b 
64fe 267)(0.19g)^*fe^|--<;L'<!:LTt#fc o 

'H-NMR (200MHz, CDC1 3 ) <5 1 .26 (3H, t, J 
= 7.2 Hz), 1.29-1.43 (2H, m), 1.60-1.65 (2H, 

m), 1.70-2.15 (4H, m), 2.27 (1H, br), 2.44 
(3H, s), 2.50 (2H, t, J = 7.0 Hz), 2.69 (2H, 
t, J = 7.0 Hz), 2.87-2.93 (2H, m), 3.28-3.58 
(4H, m), 3.80-3.83 (1H, m), 4.14 (2H, q, J = 

7.2 Hz), 4.50 (1H, br), 6.35-6.46 (3H, m), 
6.88-6.94 (1H, m), 7.00-7.28 (4H, m), 8.01 
(1H, s). 

[0290] 

mmm 268 

268 

N-[3-(3-£Pn:7x/4r*>px— ;u]-n-[2-/^;u- 
8-[[l-[2-(lMpi'*iU#-JU)I^]bf'< l JS/l' 
-4-f;U]^;H-5,6,7,8-xr-7tKPt° l JK[2,3-d] 
fc o, J5v>-5--OU]75>(0.12g)£>$y— ;K15m 
\)lzmfrL. IN *H{b^h'J^A**a(0.7ml) 
Ztito*.. 3 ftfflSSlELfco 

IN £8(0.7ml)£ AQx.. j§^^g*Lfc 0 



(0.11g)^#fc o 

d*> 0.05g £ CHP-20 *^A(»liJSgJi:7K^-feh 

7x-;U]-N-[2->^;U-8-[[l-[2-(*^^*>)X^ 
^]tf^'Jv>-4--l'^]>^^]-5,6,7,8-7 L r- : 7tK 
□ t e 'JK[2,3-d]t°'J5v>-5--r^]T5>(^^tl 2 
68X0.03g)S*fe7^U7TXiLT*fc. 

'H-NMR (300MHz, CDC1 3 ) 8 1.49-1.60 (2H, 
m), 1.79-1.83 (2H, m), 1.88-2.13(3H, m), 2.3 
1-2.38 (2H, m), 2.46 (3H, s), 2.52 (2H, t, J 
= 6.2 Hz), 2.85(2H, t, J = 6.2 Hz), 3.22-3.35 

(3H, m), 3.45-3.52 (2H, m), 3.59-3.66 (1H, 
m), 3.87 (1H, br), 4.50 (1H, s), 6.33-6.39 (2 
H, m), 6.45 (1H, dd, J =1.8, 8.4 Hz), 6.89-6. 
93 (1H, m), 7.00-7.08 (2H, m), 7.14-7.27 (2 
H, m),8.05 (1H, s). 

[0291] 

mmm 269 

(it£to 269 ttfift) 

[5-[3-(3-*>/U/< ; E-1'^7xy^v)7- , J>']-2-y : ? i 
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phenyl ] -N- it acquired [2 -methyl -8- [[1 - [2 - (ethoxy 
carbonyl ) ethyl ] piperidine -4- yl ] methyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] amine 
(compound 267 ) (0.19 g ) as colorless oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .26 (3 H, t, J=7.2Hz ), 1 .29 - 1 .43 (2 H, m ), 1 .60 - 1 .65 (2 H, 
m ), 1.70 - 2.15 (4 H, m ),2.27 (1 H, br ), 2.44 (3 H, s ), 2.50 
(2 H, t, J=7.0Hz ), 2.69 (2 H, t, J=7.0Hz ), 2.87 - 2.93 (2 H, 
m ), 3.28 - 3.58 (4 H, rn ),3.80 - 3.83 (1 H, m ), 4.14 (2 H, q, 
J=7.2Hz ), 4.50 (1 H, br ), 6.35 - 6.46 (3 H, m ), 6.88 - 6.94 (1 

H, m ), 7.00- 7.28 (4 H, m ), 8.01 (1 H, s ). 

[0290] 

Working Example 2 68 
(Production of compound 268 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- it melted [2 -methyl 
-8- [[1 - [2 - (ethoxy carbonyl ) ethyl ] piperidine -4- yl ] 
methyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ] amine (0.12 g ) in methanol (15 ml ), 3 
hours reflux it did including 1 Nsodium hydroxide aqueous 
solution production liquid (0.7 ml ). 

Including 1 Nhydrochloric acid (0.7 ml ), solvent was 
removed. 

residue was melted in ethylacetate -methanol , insoluble 
matter solvent of removal by filtration , filtrate was removed, 
colorless amorphous (0.1 1 g ) was acquired. 

It refined inside 0.05 g with CHP -20column (elution solvent : 
water /acetonitrile ), N- [3 - (3 -chlorophenoxy ) phenyl ]-N- 
it acquired [2 -methyl -8- [[1 - [2 - (carboxy ) ethyl ] 
piperidine -4- yl ] methyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
[2 and 3 -d ] pyrimidine -5-yl ] amine (compound 268 ) (0.03 
g ) as colorless amorphous . 

<sup>l</sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 

I. 49- 1.60 (2 H,m), 1.79 - 1.83 (2 H,m), 1.88-2.13(3 H, 
m ), 2.31 -2.38 (2 H, in ), 2.46 (3 H, s ), 2.52 (2 H, t, 
J=6.2Hz ), 2.85 (2 H, t, J=6.2Hz ), 3.22 - 3.35 (3 H, m ), 3.45 
- 3.52 (2 H, m ),3.59 - 3.66 (1 H, m ), 3.87 (1 H, br ), 4.50 (1 
H, s ), 6.33 - 6.39 (2 H, m ), 6.45 (1 H, dd, J=l .8, 8.4Hz ), 
6.89 - 6.93(1 H, m ), 7.00 - 7.08 (2 H, m ), 7.14 - 7.27 (2 H, 
m), 8.05(1 H,s). 

[0291] 

Working Example 2 69 
(Production of compound 269 ) 

[5 - [3 - (3 -carbamoyl phenoxy ) anilino ] - 2 -methyl -5, 6, 7, 
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^-5,6,7,8--xh : 7tKPe i JK[2,3-d]t < ' l J5v>-8- 
-OU]ftK(0.2gM-(2-75/X^;i,)^;U7|xij:/ 

(0.09g)» i-th*p+v'<>yh , J7v/-;u-7Kjfn 

Ul(0.07g), h'Jx^;UTS>(0.13ml), 4-v>^U 
75/bf'JS?:/(ttMt*)£ DMF(7ml)IZ»^L» 
i&M l-x^i,-3-(3-vWU75/:7Pt:;i/)rt;u 
jf^5K(0.13g)£»jL££T?-l!ft«#Lfco 

fee 

^^SSL,2-[5-[3-(3-*;U/^'f;U7xy^r 
v)7xijy]-2-^U-5,6,7,8-xh^tKPtf 'JK 
[2,3-d]tfU5S?>-8-'f;U]-N-[2-^;U7t^ l J/Xf i 
^U]7-t^5K«b^^l 269)(0.1 lg)S«lfe7*^7 

'H-NMR (200MHz, CDC1 3 ) «5 1.94-2.36 (2H, 
m), 2.38-2.48 (6H, m), 2.46 (3H,s), 3.31-3.68 

(8H, m), 3.97-4.00 (1H, m), 4.20 (1H, d, J 
= 15.6 Hz), 4.31 (1H, d, J = 15.6 Hz), 4.55 

(1H, br), 5.89 (1H, br), 6.32-6.47 (4H, m), 
6.74-6.79 (1H, m), 7.11-7.27 (2H, m), 7.35-7. 
54 (3H, m), 8.10 (1H, s). 

[0292] 

mmm no 

(itSM 270 (DM'it) 

[5-[3-(3-7-b^;U75y7x/^">)7xijy]-2-y 
^;U-5,6,7,8--r t K P fcf ') K[2,3-d] fcf 'J 5 v>-8 
-Ol/]lt»(0. 1 8g), 4-(2-75/x^;U)^E > lU7fc l J > 
(0.1 lg), l-tKP**>'Oyh l J7V r -;U-7Kftl 
!fel(0.]g). h'JX^;U75>(0.17ml). 4-v^TJU 
75/tT'J$?>(tttt*)£ DMF(20ml)ICi§^L. 
tttt l-X^;U-3-(3-v^;UT5/^Pt°;U)*JU 

*s?-f5K(o.2g)*jpjt,Sia-e-iftfiM*Lfc. 
PTh^7-f-(»ai»«:Bllx^;u//^y- 

;U/MJXT;U75>)£ffll*T||ilU2-[5-[3-(3- 
7Hz^;U7S/7xyJF-v)7-'V]-2->5 L ;U-5,6, 
7,8-xh : 7tKPt 0| JK[2,3-d]e'J5v>-8--f < ;U]-N 
-[2-%JU!W/X?jU]7-k5>§K(4bfttt 270X0.1 
lg)^»ie7 ; E;U7TX«!:LT#fc 0 

'H-NMR (300MHz, CDC1 3 ) 6 1.96-2.18 (2H, 
m), 2.13 (3H, s), 2.37-2.46 (6H,m), 2.46 (3H, 
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8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -8-yl ] acetic acid 
(0.2 g ), 4 - (2 -aminoethyl ) morpholine (0.09 g ), 1 
-hydroxybenzotriazole azole monohydrate (0.07 g ), 
triethylamine (0.13 ml ), 4-dimethylamino pyridine it melted 
(catalyst amount ) in DMF (7 ml ), overnight it agitated with 
room temperature including hydrochloric acid 1- ethyl -3- (3 
-dimethylaminopropyl jpl 1 ) carbodiimide (0.13 g ). 

It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , 2 - [5 - [3 - (3 -carbamoyl phenoxy ) 
anilino ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -8-yl ] -N- it acquired [2 -morpholino ethyl ] 
acetamide (compound 269 ) (0.1 1 g ) as colorless amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .94 - 2.36 (2 H, m ), 2.38 - 2.48 (6 H, m ), 2.46 (3 H, s ), 
3.31-3.68 (8 H,m),3.97- 4.00(1 H,m), 4.20(1 H, d, 
J=15.6Hz), 4.31 (1 H, d, J=15.6Hz ), 4.55 (1 H,br), 5.89(1 

H, br ), 6.32 - 6.47 (4 H, m ),6.74 - 6.79 (1 H, m ), 7.1 1 - 7.27 
(2 H, m ), 7.35 - 7.54 (3 H, m ), 8.10 (1 H, s ). 

[0292] 

Working Example 2 70 
(Production of compound 270 ) 

[5 - [3 - (3 -acetylamino phenoxy ) anilino ] - 2 -methyl -5, 6, 
7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -8-yl ] acetic 
acid (0.18 g ), 4 - (2 -aminoethyl ) morpholine (0.1 1 g ), 1 
-hydroxybenzotriazole azole monohydrate (0.1 g ), 
triethylamine (0.17 ml ), 4-dimethylamino pyridine it melted 
(catalyst amount ) in DMF (20 ml ), overnight it agitated with 
room temperature including hydrochloric acid 1- ethyl -3- (3 
-dimethylaminopropyl jpl 1 ) carbodiimide (0.2 g ). 

It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , it refined residue making use of basic 
[shirikagerukaramukuromatogurafii ](elution 
solvent : ethylacetate /methanol /triethylamine ), 2 - [5 - [3 - (3 
-acetylamino phenoxy ) anilino ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -8-yl ] -N- it 
acquired [2 -morpholino ethyl ] acetamide (compound 270 ) 
(0. 1 1 g ) as colorless amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 

I. 96 - 2.18 (2 H, m ), 2.13 (3 H, s ), 2.37 - 2.46 (6 H, m ), 
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s), 3.32-3.38 (2H, m), 3.38-3.63 (6H, m), 3. 
94 (1H, br),4.22 (1H, d, J = 15.9 Hz), 4.30 
(1H, d, J = 15.9 Hz), 4.53 (1H, br), 6.33 (1 
H, s), 6.37-6.42 (2H, m), 6.76-6.78 (2H, m), 
7.10-7.15 (2H, m), 7.21-7.33 (2H, m), 8.05 
(1H, br), 8.08 (1H, s). 

[0293] 

,HJ£#J271 
(it^ty 271 

N-[3-(3-^PP^xy^rvpx-;U]-N-[2->^^- 

'JK^^-dje'J^v^-s-^^jTS^o^Sg)^^ 

•JP- h'J;K0.06ml)$X^y— ;U(25rnl)4 3 . 80 d 
eg C, -VfoMmUzo 

>)^ffll^T*IS!iL,N-[3-(3-^PP^xy+vp 
x-yUJ-N-p-^^-S-tCl^-vTyxT^^t 0 ^ 
fji;>.4->r;U]^^]-5,6,7,8-i L h^tKPt 0 'jK 
[2,3-d]t o, J5v>-5--r;L,]7S>0b^!fel 271)(0.22 

'H-NMR (200MHz, CDC1 3 ) 8 1.30-1.45 (2H, 
m), 1.62-1.69 (2H, m), 1.69-2.1 1(5H, m), 2.4 
5 (3H, s), 2.50 (2H, t, J = 6.8 Hz), 2.70 (2 
H, t, J = 6.8 Hz), 2.87-2.93 (2H, m), 3.29-3. 
65 (4H, m), 3.79 (1H, br), 4.49 (1H, br),6.34 
-6.47 (3H, m), 6.88-6,94 (1H, m), 7.00-7.28 
(4H, m), 8.03 (1H, s). 

[0294] 

mmm 212 

(4t£^272 (Dgii£) 

[2-*T)lr-5-[2-(7JL-)l,tt)T-i);]-5,6,l,S-T 
h^tKPt o, jK[2,3-d]t O| JSv>-8-f;U]K^(0.2 
5g), 4-(2-T5yx^;U)^E;U7hiJ>(0.15g). 1-fcK 
P^vK>V r h , J7y-yU-7KfO^(0.13g), HJ 
X^^UT^>(0.24ml). 4-vyT;UT^yt 0| J V> 
DMF(5ml)lC»*>U l-X^^U- 
3-(3-i/^;U75/^Pbf^U)*^l/7t?S/^5K(0.28 

fr 0 

U 2-[Wf;i/-5-[2-(7i-*ft) 
TxUy]-5,6,7,8-^h^tKPt 0| JK[2,3-d]t°USv 

>-8--<;u]-N-[2- : t;U/+N | jyx^;u]7-tr^5K^b 



2.46 (3 H, s ), 3.32 -3.38 (2 H, m ), 3.38 - 3.63 (6 H, m ), 3.94 
(1 H,br), 4.22(1 H,d, J=15.9Hz ), 4.30 (1 H,d, J=15.9Hz), 
4.53 (1 H, br ), 6.33 (1 H, s ),6.37 - 6.42 (2 H, m ), 6.76 - 6.78 
(2 H, m ), 7.10 - 7.15 (2 H, m ), 7.21 - 7.33 (2 H, m ), 8.05(1 

H, br), 8.08 (lH,s). 

[0293] 

Working Example 2 71 
(Production of compound 271 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.28 g ), acrylonitrile (0.06 
ml ) was heated in the ethanol (25 ml ), 80 deg C, overnight . 

It removed solvent , it refined residue making use of basic 
[shirikagerukaramukuromatogurafii ](elution 
solvent :ethylacetate /hexane ), N- [3 - (3 -chlorophenoxy ) 
phenyl ] -N- it acquired [2 -methyl -8- [[1 - (2 -cyanoethyl ) 
piperidine -4- yl ] methyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
[2 and 3 -d ] pyrimidine -5-yl ] amine (compound 271 ) (0.22 
g ) as colorless amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 

I. 30- 1.45 (2 H,m), 1.62- 1.69 (2 H, m ), 1.69-2.11 (5 H, 
m ), 2.45 (3 H, s ),2.50 (2 H, t, J=6.8Hz ), 2.70 (2 H, t, 
J=6.8Hz ), 2.87 - 2.93 (2 H, m ), 3.29 - 3.65 (4 H, m ), 3.79 (1 
H, br ), 4.49 (1 H, br ),6.34 - 6.47 (3 H, m ), 6.88 - 6.94 (1 H, 
m ), 7.00 - 7.28 (4 R m ), 8.03 (1 H, s ). 

[0294] 

Working Example 2 72 

(Production of compound 272 ) 

[2 -methyl -5- [2 - (phenylthio ) anilino ] - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -8-yl ] acetic acid 
(0.25 g ), 4 - (2 -aminoethyl ) morpholine (0.15 g ), 1 
-hydroxybenzotriazole azole monohydrate (0.13 g ), 
triethylamine (0.24 ml ), 4-dimethylamino pyridine it melted 
(catalyst amount ) in DMF (5 ml ), overnight it agitated with 
room temperature including hydrochloric acid 1- ethyl -3- (3 
-dimethylaminopropyl jpl 1 ) carbodiimide (0.28 g ). 

It removed solvent . it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , 2 - [2 -methyl -5- [2 - (phenylthio ) 
anilino ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -8-yl ] -N- it acquired [2 -morpholino ethyl ] 
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272)(0.2g)£Jtfe*-'f JI/£LT»fc 0 

*H-NMR (300MHz, CDC1 3 ) 8 1.94-2.05 (2H, 
m), 2.34-236 (4H, m), 2.42 (2H,t, J = 6.0 H 
z), 2.47 (3H, s), 3.12-3.21 (1H, m), 3.30-3.37 
(3H, m), 3.51-3.54 (4H, m), 3.92 (1H, d, J 
= 15.6 Hz), 4.35 (1H, d, J = 15.6 Hz), 4.58- 
4.64 (1H, m), 4.95 (1H, d, J = 7.2 Hz), 6.75 
-6.84 (3H, m), 6.99-7.03(2H, m), 7.10-7.22 (3 
H, m), 7.36 (1H, t, J = 7.8 Hz), 7.55 (1H, d 
d, J =1.8, 7.8 Hz), 7.94 (1H, s). 

[0295] 

mmm 273 

(flS^tt 273 ©Slit) 

N-[3-(3-^PP7iy+ypi-JI/]-N-[2^f;i/- 
8-[[l-(2-i/7 r /x^;U)e^ l Jv>-4-^;U]^jU] 
-5,6,7,8-7 L h^tKnt 0 'JK[2,3-d]t O| J^v>-5--r 
;U]7^>(0.2g) s h'J^UX*— ^7S/K(0.3g) 
Sh;ux>(25ml)*lclnA-lftasiELfco 

CHP-20 *5A(*ffl*Jli:*/7*K^W 
;b)lCj:yfllilL. N-[3-(3-^PP7i/+v)7i 

-;u]-N-[2-^5 1 ;u-8-[[i-[2-(^h : 77-";u-5-^ 

;U)X^;U]t°'< l Jv>-4--f;U]>5 1 ;U]-5,6,7,8-x 

h^tKPt o 'JK[2,3-d]t°'J^v>-5-Y;u]7^>0b 

273X0.16g)*Mlft**Ol^LT*fc o 

'H-NMR (200MHz, CDC1 3 ) 5 1.45-2.15 (7H, 
m), 2.35 (3H, s), 2.61 (2H, br),3.05-3.55 (8H, 

m), 3.67 (1H, br), 4.45 (1H, br), 4.60-4.95 
(3H, m), 6.29 (1H, d, J = 8.2 Hz), 6.37 (1H, 

s), 6.47 (1H, d, J = 8.2 Hz), 6.86 (lH,d, J 
= 8.4 Hz), 6.95-7.27 (4H, m), 7.95 (1H, s). 

[0296] 

mmm 274 

(it^ty 274 ©Sit) 

N-[3-(3^PP7iy+ypi-;i/]-N-[2->fJI/- 
, JKt2,3-d]t° l JSv>-5-f;U]T^>(0.15g).4-^ 
3^b^HJ^A(0.05g)£x$y-;K20ml)EK 

^U75>)£ffll*T«»UN-[3-(3-*nn:7x/ 
+v)^xXjU]-N-[2->^JU-8-[[l-[3-(Xh*v* 
^7t?x;U)^Pt°;U]hf^Uv>-4->r;U]^;U]-5 s 



acetamide (compound 272 ) (0.2 g ) as yellow oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .94 - 2.05 (2 H, m ), 2.34 - 2.36 (4 H, m ), 2.42 (2 H, t, 
J=6.0Hz ), 2.47 (3 H, s ), 3.12 -3.21 (1 H, m ), 3.30 - 3.37 (3 
H, m ), 3.51 - 3.54 (4 H, m ), 3.92 (1 H, d, J-15.6Hz ), 4.35 (1 

H, d, J=15.6Hz ), 4.58 - 4.64(1 H, m ), 4.95 (1 H, d, 
J=7.2Hz ), 6.75 - 6.84 (3 H, m ), 6.99 - 7.03 (2 H, m ), 7.10 - 
7.22 (3 H, m ), 7.36 (1 H, t, J=7.8Hz ),7.55 (1 H, dd, J=1.8, 
7.8Hz ), 7.94(1 H,s). 

[0295] 

Working Example 2 73 
(Production of compound 273 ) 

overnight reflux it did N- [3 - (3 -chlorophenoxy ) phenyl ] 
-N- [2 -methyl -8- [[1 - (2 -cyanoethyl ) piperidine -4- yl ] 
methyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ] amine (0.2 g ), in addition the trimethyl 
stannyl azido (0.3 g ) to in toluene (25 ml ). 

solvent was removed, solvent was removed for second 
timeincluding water and methanol . 

It refined residue with CHP -20column (elution solvent : 
water /acetonitrile ), N- [3 - (3 -chlorophenoxy ) phenyl ] -N- 
itacquired [2 -methyl -8- [[1 - [2 - (tetrazole -5-yl ) ethyl ] 
piperidine -4- yl ] methyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
[2 and 3 -d ] pyrimidine -5-yl ] amine (compound 273 ) (0.16 
g ) as light brown oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 

I . 45 - 2.1 5 (7 H, m ), 2.35 (3 H, s ), 2.61 (2 H, br ), 3.05 - 
3.55 (8 H, m ), 3.67(1 H, br ), 4.45 (1 H, br ), 4.60 - 4.95 (3 H, 
m ), 6.29 (1 H, d, J=8.2Hz ), 6.37 (1 H, s ), 6.47 (1 H, d, 
J=8.2Hz ), 6.86 (1 H, d, J=8.4Hz ), 6.95- 7.27 (4 H, m ), 7.95 
(lH,s). 

[0296] 

Working Example 2 74 
(Production of compound 274 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.15 g ), ethyl 
4-bromobutanoate (0.06 ml ), potassium carbonate (0.09 g ), 
the sodium iodide (0.05 g ) was done in ethanol (20 ml ), 
overnight reflux . 

It removed solvent , it refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent : methanol /ethylacetate /triethylamine ),N- [3 - (3 
-chlorophenoxy ) phenyl ] -N- it acquired [2 -methyl -8- [[1 - 
[3 - (ethoxy carbonyl ) propyl ] piperidine -4- yl ] methyl ] - 
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6,7,8-^h7tKae , JKt2 ) 3-d]t°'J5^>-5-'r^] 
75.>(it£V!> 274)(0.08g)£$tfe*-l';U<!:LT*# 

fco 

'H-NMR (300MHz, CDC1 3 ) 61.26 (3H, t, J 
= 7.2 Hz), 1.34-1.41 (2H, m), 1.60-1.64 (2H, 

m), 1.75-1.95 (6H, m), 2.02-2.11 (1H, m), 
2.30-2.37 (4H, m), 2.45 (3H, s), 2.92 (2H, d, 

J = 11.4 Hz), 3.28-3.35 (1H, m), 3.43-3.62 
(3H, m), 3.79 (1H, d, J = 6.0 Hz), 4.13 (2H, 

q, J = 7.2 Hz), 4.49 (1H, br), 6.33-6.39 (2 
H, m), 6.45 (1H, dd, J = 1.8, 8.1 Hz), 6.91 
(1H, dd, J =1.8, 8.4 Hz), 7.00-7.07 (2H, m), 
7.13-7.27 (2H, m), 8.02 (1H, s). 

[0297] 

(it£ty 275 ©§*£) 

N-[3-(3-^P07i/^r*>pi— ;i/]-N-[2->^iU- 
8-[[l-[3-(xh*v:fo;U7t?=;u):7ne;u]fcV<iji? 

>-4--r;U]^^;U]-5,6,7,8-xh7th*Pe'JK[2,3- 
d]t° l JSv>-5--T>IU]T5>(0.07g)^^>'— ;K25 
ml)ICj§ANLs IN *»<b"f h'J^A*»a(0.6m 

i)£}jn*.» -iftilsfcLfc. 

IN £I&(0.6ml)£J)Qa., m^Ltzc 



T&miT^^-^V XAD-2 *7A(i§tbj§SS: 
7K/7'-bh-h'J^)IC t kyffii|L, N-[3-(3-<7P □ 
7i/*v)7i-^]-N-[2^f;i/-8-[[l-[3-(*;i/ 
7t5**>)^Ptf;U]tf^'J$?>-4--fyU]/^;U]-5,6, 
7,8-Th7tKPlfJK[2,3-d]tf'J5S?>-5--fyU]7 
5>(^b^1* 275)(0.07g)^^feT ; E^^7Xi:L 

'H-NMR (300MHz, CDC1 3 ) 6 1.55-1.70 (2H, 
m), 1.80-2.12 (9H, m), 2.45-2.50(2H, m), 2.4 
6 (3H, s), 2.55-2.57 (2H, m), 2.76-2.79 (2H, 
m), 3.25-3.63(4H, m), 3.95 (1H, br), 4.50 (1 

H, br), 6.34-6.39 (2H, m), 6.43 (1H, dd,J = 

I. 5, 8.4 Hz), 6.89-6.93 (1H, m), 7.00-7.07 (2 
H, m), 7.13-7.27 (2H, m), 8.06 (1H, s). 

[0298] 

(itHVi 276 ©Sit) 

8-(N-t-^h4 L v*;^-;ut 0 ^ l jv>-4-^;ix> ; 5 1 

;U)-2-^^-5,6,7,8- J fh7tKPt° l JK[2,3-d]t <,| J 
5S?>-5-*->(0.4g),2-Pi— JU^*-)T— U>(1. 

lg). p-h;ux>x;u*>K-7kfp«s(««E*)S 

h>/l/X>(30ml)IZ^a^ N tV->X$— ?igfi£ 
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5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ] amine (compound 274 ) (0.08 g ) as colorless oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .26 (3 H, t, J=7.2Hz ), 1 .34 - 1 .4 1 (2 H, m ), 1 .60 - 1 .64 (2 H, 
m), 1.75 - 1.95 (6 H, m ),2.02 - 2.1 1 (1 H, m ), 2.30 - 2.37 (4 
H, m ), 2.45 (3 H, s ), 2.92 (2 H, d, J-l 1 .4Hz ), 3.28 - 3.35 (1 
H, m ), 3.43- 3.62 (3 H, m ), 3.79 (1 H, d, J=6.0Hz ), 4.13 (2 
H, q, J=7.2Hz ), 4.49 (1 H, br ), 6.33 - 6.39 (2 H, m ), 6.45 (1 

H, dd, J=1.8, 8.1Hz ), 6.91(1 H, dd, J=1.8, 8.4Hz ), 7.00 - 
7.07 (2 H, m ), 7.13 - 7.27 (2 H, m ), 8.02 (1 H, s ). 

[0297] 

Working Example 2 75 
(Production of compound 275 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- it melted [2 -methyl 
-8- [[1 - [3 - (ethoxy carbonyl ) propyl ] piperidine -4- yl ] 
methyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ] amine (0.07 g ) in methanol (25 ml ), the 
overnight reflux it did including 1 Nsodium hydroxide 
aqueous solution production liquid (0.6 ml ). 

Including 1 Nhydrochloric acid (0.6 ml ), solvent was 
removed. 

It refined residue with Amberlite XAD-2column (elution 
solvent : water /acetonitrile ), N- [3 - (3 -chlorophenoxy ) 
phenyl ] -N- itacquired [2 -methyl -8- [[1 - [3 - (carboxy ) 
propyl ] piperidine -4- yl ] methyl ] - 5, 6, 7 and 8 -tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-yl ] amine (compound 
275 ) (0.07 g ) as colorless amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 

I. 55 - 1 .70 (2 H, m ), 1 .80 - 2. 12 (9 H, m ), 2.45 - 2.50 (2 H, 
m ), 2.46 (3 H, s ),2.55 - 2.57 (2 H, m ), 2.76 - 2.79 (2 H, m ), 
3.25 - 3.63 (4 H, m ), 3.95 (1 H, br ), 4.50 (1 H, br ), 6.34- 
6.39 (2 H, m ), 6.43 (1 H, dd, J=1.5, 8.4Hz ), 6.89 - 6.93 (1 H, 
m ), 7.00 - 7.07 (2 H, m ), 7.13 - 7.27 (2 H, m ),8.06 (1 H, s ). 

[0298] 

Working Example 2 76 
(Production of compound 276 ) 

8-3 -day period reflux it did (N- t-butoxycarbonyl jpl 1 
piperidine -4- yl methyl ) - 2 -methyl -5, 6, 7, 8-tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-on (0.4 g ), 2 - 
(phenylthio ) aniline (1.1 g ), p-toluenesulfonic acid acid 
monohydrate (catalyst amount ) in addition to toluene (30 
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ffltvc 3 BIHI&3EU »»*S*Lfc. 

;U(25ml)l=»^L» ft»(0.3ml)» 
e/7^h'JtKP^»^h'J^A(0.21g)*ilIjt, 
MS, 3 B#|ffl«#Lfc. 



K^X5 1 ;i/(50ml)lCi§ANL.4N i£&/ftg|X?- 
;i/(5ml). ;U(5ml)$iJP^.» 80 deg C, 1 



^ L ;U)-5,6,7,8- J fh : 5tKPfcfUK[2,3-d]tf'J5i/>- 
S-'()\,]-N-[2-(?jL—)l,?*)?x.-)l>]T*l'(it 
$4fe 276)(0.28g)£Jlltfe3t-<f;U£LT#fc. 

'H-NMR (300MHz, CDC1 3 ) 6 1.14-1.28 (2H, 
m), 1.51-1.55 (2H, m), 1.80-2.00 (3H, m), 
2.43 (3H, s), 2.48-2.59 (2H, m), 3.04-3.18 (4 
H, m), 3.35-3.53(2H, m), 4.51-4.57 (1H, m), 
4.95 (1H, d, J = 7.2 Hz), 6.76 (1H, t, J =7. 
5 Hz), 6.83 (1H, d, J = 8.1 Hz), 6.97-7.00 
(2H, m), 7.07-7.21 (3H, m),7.35 (1H, t, J = 
8.0 Hz), 7.53 (1H, dd, J = 1.8, 7.5 Hz), 7.84 
(1H, s). 

[0299] 

mmm m 
Aba* 277 ross) 

l4-[2-^)^-S-(4-i£y<'yJ-)l,^)^)-5,6J,S-7- 
h^tKPt 0, JK[2,3-d]t 0, J5v>-5--r;U]-N-[2-(7 

x^;u^)7i-;u]75>(o.22g), 7^'J;uSgx 
^K0.iimi)£x*y— ;i<20mi)«K -Pfesj^L 

P-7h^57-f-(*tb*«E:Ki|x^^//\4r-y- 
-5,6,7,8-f" h^fc KP tf 'J K[2,3-d] tf U S v>-5-^ 
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ml ), making use of Dean-Stark trap removed solvent . 

It melted residue in methanol (25 ml ), room temperature , 3 
hours it agitated acetic acid (0.3 ml ), including cyano tri 
hydro sodium borate (0.21 g ). 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent : ethylacetate /hexane ), pale yellow oyl was acquired. 

It melted in ethylacetate (50 ml ), 80 deg C, 1 hour it heated 4 
Nhydrochloric acid /ethylacetate (5 ml ), including methanol 
(5 ml ). 

It removed after neutralizing, it extracted solvent , with 
ethylacetate making use of sodium bicarbonate water 
solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , N- [2 -methyl -8- (4 -bipyridinyl methyl ) 
- 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ] -N- it acquired [2 - (phenylthio ) phenyl ] amine 
(compound 276 )(0.28 g ) as colorless oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.14-1.28 (2 H,m), 1.51 - 1.55(2 H, m ), 1.80-2.00 (3 H, 
m ), 2.43 (3 H, s ),2.48 - 2.59 (2 H, m ), 3.04 - 3.18 (4 H, m ), 
3.35 - 3.53 (2 H, m ), 4.51 - 4.57 (1 H, m ), 4.95(1 H, d, 
J=7.2Hz ), 6.76 (1 H, t, J=7.5Hz ), 6.83 (1 H, d, J=8.1Hz ), 
6.97 - 7.00 (2 H, m ), 7.07 - 7.21 (3 H, m ), 7.35 (1 H, t, 
J=8.0Hz ), 7.53(1 H, dd, J=1.8, 7.5Hz ), 7.84 (1 H, s ). 

[0299] 

Working Example 2 77 
(Production of compound 277 ) 

N- [2 -methyl -8- (4 -bipyridinyl methyl ) - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] -N- [2 - 
(phenylthio ) phenyl ] amine (0.22 g ), ethyl acrylate (0.1 1 
ml ) was done in the ethanol.(20 ml ), overnight reflux . 

It removed solvent , it refined residue making use of basic 
[shirikagerukaramukuromatogurafii ](elution 
solvent :ethylacetate /hexane ), N- [8 - [[1 - [2 - (ethoxy 
carbonyl ) ethyl ] piperidine -4- yl ] methyl ] - 2 -methyl -5, 6, 
7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ] -N- it 
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;i/]-N.[2-(7i-;i/^)7i-;u]75>(jb*» 

211)(0.26g)£m&*<()\'tLXffizo 

'H-NMR (200MHz, CDC1 3 ) <5 1.15-1.37 (2H, 
m), 1.26 (3H, t, J = 7.1 Hz), 1.50-1.58 (2H, 
m), 1.60-1.75 (2H, m), 1.85-2.05 (3H, m), 
2.42 (3H, s), 2.45-2.53 (2H, m), 2.64-2.71 (2 
H, m), 2.82-2.88 (2H, m), 3.10-3.15 (2H, m), 
3.33-3.55 (2H, m), 4.09-4.20 (2H, m), 4.45-4. 
60 (1H, m), 4.94 (2H, d, J= 7.8 Hz), 6.71-6. 
84 (2H, m), 6.96-7.01 (2H, m), 7.06-7.22 (3 
H, m), 7.35 (1H, dt, J = 1.8, 7.7 Hz), 7.52 
(1H, dd, J = 1.6, 7.8 Hz), 7.84 (1H, s). 

[0300] 

mmm 21% 

(it£Wl 278 <Dum 

N-[8-[[l-[2-(Xh+v^;U^-;U)X^yU]tf^'J 

t°'JK[2 ) 3-d]t 0, J5v>-5-1';L/]-N-[2-Px^.^5 1 
^-px-;U]T5>(0.2g)^>^/-;U(30ml)[Cjf 
A N L> IN 7K^^^h'J^A7kiS^(1.8ml)^AD 

*,3 H^F B 1ii3SEL7= 0 

IN i£&(1.8ml)£An;L, ;tiI£®£L7c„ 



XAD-2 *7A(»U»tt:7k/T-feh-h'J 
;U)|Cj;y!|iS!L,N-[8-[[l-[2-(*>U7H+v)X^ 
)l,]\d'< , )i/>-4-<<W?)l>]-2-*?)l>-5,6,7,8- 
Th7tKPt <> UK[2,3-d]t 0 'J5v>-5-l';U]-N-[2- 
px-;U^^-px^;U]T5>(^b^ifel 278X0.14 

'H-NMR (300MHz, CDCI3) (51.49-1.60 (2H, 
m), 1.72-2.02 (5H, m), 2.41 (2H,br), 2.45 (3 
H, s), 2.62 (2H, br), 2.96 (2H, br), 3.11-3.23 
(4H, m), 3.39-3.48 (2H, m), 4.56 (1H, s), 4. 
92 (1H, br), 6.74-6.84 (2H, m), 6.97-7.00 (2 

H, m), 7.09-7.21 (3H, m), 7.36 (1H, dt, J = 

I. 8, 7.7 Hz), 7.52 (lH,dd, J = 1.5, 7.5 Hz), 
7.87 (1H, s). 

[0301] 

HJ60IJ 279 

ata® 279 <Dm&.) 

8-(4-t°^v-;MT;U)-5,6,7,8-xh7tKat° 
l JKt2,3-d]t° l J5v>-5-l' i /H75>(0.15g).4-(t* 
-;UXyU/h-;U) : E;U7^'J>(0.17g)^X^y— ;U 
(20ml)^.-^jl5IL/r o 
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acquired [2 - (phenylthio ) phenyl ] amine (compound 277 ) 
(0.26 g ) as colorless oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 . 1 5 - 1 .37 (2 H, m ), 1 .26 (3 H, t, J=7. 1 Hz ), 1 .50 - 1 .58 (2 H, 
m ), 1 .60 - 1 .75 (2 H, m ), 1 .85 - 2.05 (3 H, m ), 2.42 (3 H, s ), 
2.45 - 2.53 (2 H, m ), 2.64 - 2.71 (2 H, m ), 2.82 - 2.88(2 H, 
m ), 3.10 - 3.15 (2 H, m ), 3.33 - 3.55 (2 H, m ), 4.09 - 4.20 (2 

H, m ), 4.45 - 4.60 (1 H, m ),4.94 (2 H, d, J=7.8Hz ), 6.71 - 
6.84 (2 H, m ), 6.96 - 7.01 (2 H, m ), 7.06 - 7.22 (3 H, m ), 

7.35 (1 H, dt, J=1.8, 7.7Hz ), 7.52 (1 H, dd, J=1.6, 7.8Hz ), 
7.84 (1 H, s ). 

[0300] 

Working Example 2 78 
(Production of compound 278 ) 

N- [8 - [[1 - [2 - (ethoxy carbonyl ) ethyl ] piperidine -4- yl ] 
methyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ] -N- it melted [2 - (phenylthio ) phenyl ] 
amine (0.2 g ) in methanol (30 ml ), 3 hours reflux it did 
including 1 Nsodium hydroxide aqueous solution production 
liquid (1.8 ml). 

Including 1 Nhydrochloric acid (1.8 ml ), solvent was 
removed. 

It refined residue with XAD-2 column (elution solvent : water 
/acetonitrile ), N- [8 - [[1 - [2 - (carboxy ) ethyl ] piperidine 
-4- yl ] methyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-yl ] -N- itacquired [2 - (phenylthio ) 
phenyl ] amine (compound 278 ) (0.14 g ) as colorless 
amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 

I. 49- 1.60 (2 H,m), 1.72 -2.02 (5H,m),2.41 (2 H, br), 
2.45 (3 H, s ), 2.62(2 H, br ), 2.96 (2 H, br ), 3.1 1 - 3.23 (4 H, 
m ), 3.39 - 3.48 (2 H, m ), 4.56 (1 H, s ), 4.92 (1 H, br ), 6.74 
-6.84 (2 H, m ), 6.97 - 7.00 (2 H, m ), 7.09 - 7.21 (3 H, m ), 

7.36 (1 H, dt, J=1.8, 7.7Hz), 7.52 (1 H, dd, J=1.5, 7.5Hz ), 
7.87 (1 H, s ). 

[0301] 

Working Example 2 79 
(Production of compound 279 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.15 g ), 4 - (vinyl sulfonyl ) 
morpholine (0.17 g ) was done in ethanol (20 ml ), overnight 
reflux . 

It removed solvent , it extracted with ethylacetate including 
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•ffll^T«SL»N-[3-(3-^PP7i/*5/)7i- 

;u]-N-[2-^^;i/-8-[[i-[2-( ; E^^'jyx;U/l-N- 
;u)x^yb]t 0 ^';v>-4--f;u]>T;H-5,6,7,8-x 
h : 7tKPt°'JK[2,3-d]t 0| J5i/>-5-1';U]75>(^ 
£fe 279)(0.14g)£j|lfe;i--OU±:LT»fc. 

'H-NMR (300MHz, CDC1 3 ) 5 1.28-1.42 (2H, 
m), 1.64-1.68 (2H, m), 1.78-1. 95(2H, m), 2.0 
0-2.12 (3H, m), 2.44 (3H, s), 2.80-2.91 (4H, 
m), 3.09-3. 14(2H, m), 3.26-3.36 (5H, m), 3.4 
3-3.64 (3H, m), 3.74-3.77 (4H, m), 3.90 (1H, 

br), 4.48-4.50 (1H, m), 6.34-6.39 (2H, m), 
6.45 (1H, dd, J = 1.5, 8.1 Hz), 6.89-6.93 (1 
H, m), 7.00-7.06 (2H, m), 7.13-7.28 (2H, m), 

8.02 (1H, s). 

[0302] 

mmm 280 

(itSVn 280 (DM'yt) 

N-[3-(3-^nn^x-/^ri/)7x— }ls]-N-[2-*?-)\,- 

8- (4-tf'< l JS?-^>^yU)-5,6,7,8--Th7tKPtf 
, JK[2,3-d]t <,, J5v>-5-'r;U]TS>(0.1g),N-i/^ 
P:?Pt°JUX^b>7Jl,;tC/75K(0.033g)£x$ 
;-H5m\)<P, 3 RMJtSlELfc. 

P"7Ky5^-(»lti*«:IHftx^;i,)*ffl^ 
TttSU 2-[4-[[5-[[3-(3-^P P7i/+v)7i- 
;U]7Sy]-2-/T;i/-5,6,7,8-^h^tKPt 0, JK[2,3 
-d]t°'J5i;>-8--f;i/]/^;U]t°^ 1 Jv>-l-'('^]- 
N-v^P^Pt^UX^>X^7|x>7SK(^b^^ 2 
80)(0.12g)^*fe^-'f^<tLT^/cc 

'H-NMR (300MHz, CDC1 3 ) <5 0.72-0.73 (4H, 
m), 1.26-1.38 (2H, m), 1.67-1.71(2H, m), 1.7 

9- 1.96 (2H, m), 2.03-2.13 (3H, m), 2.46 (3H, 
s), 2.46-2.53(1 H, m), 2.85 (2H, t, J = 6.5 H 

z), 2.95 (2H, d, J = 11.1 Hz), 3.21 (2H,t, J 

= 6.5 Hz), 3.29-3.65 (4H, m), 3.78 (1H, br), 
4.50 (1H, br), 5.65 (1H, br), 6.33-6.40 (2H, 
m), 6.45 (1H, dd, J = 1.5, 7.8 Hz), 6.92 (1 

H, dd,J = 2.4, 8.1 Hz), 7.00-7.07 (2H, m), 7. 

14-7.27 (2H, m), 8.04 (1H, s). 

[0303] 

mmm 281 
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water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :methanol /ethylacetate /triethylamine ), N- [3 - (3 
-chlorophenoxy ) phenyl ] -N- itacquired [2 -methyl -8- [[1 - 
[2 - (morpholino sulfonyl ) ethyl ] piperidine -4- yl ] methyl ] 
- 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ] amine (compound 279 ) (0.14 g ) as colorless oyl . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .28 - 1 .42 (2 H, m ), 1 .64 - 1 .68 (2 H, m ), 1 .78 - 1 .95 (2 H, 
m ), 2.00 -2.12 (3 H, m ), 2.44 (3 H, s ), 2.80 - 2.91 (4 H, m ), 
3.09 - 3.14 (2 H, m ), 3.26 - 3.36 (5 H, m ), 3.43- 3.64 (3 H, 
m ), 3.74 - 3.77 (4 H, m ), 3.90 (1 H, br ), 4.48 - 4.50 (1 H, 
m ), 6.34 - 6.39 (2 H, m ),6.45 (1 H, dd, J=1.5, 8.1Hz ), 6.89 - 
6.93 (1 H, m ), 7.00 - 7.06 (2 H, m ), 7.13 - 7.28 (2 H, m ), 
8.02(1 H,s). 

[0302] 

Working Example 2 80 
(Production of compound 280 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.1 g ), N- cyclopropyl 
ethylene sulfonamide (0.033 g ) was done in the ethanol (5 
ml ), 3 hours reflux . 

It removed solvent , it refined residue making use of basic 
[shirikagerukaramukuromatogurafii ] (elution 
solvent : ethylacetate ), 2 - [4 - [[5 - [[3 - (3 -chlorophenoxy ) 
phenyl ] amino ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -8-yl ] methyl ] piperidine -1- yl ] -N- 
cyclopropyl ethane sulfonamide it acquired (compound 280 ) 
(0.12 g ) as colorless oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
0.72-0.73 (4 H,m), 1.26- 1.38(2 H, m ), 1.67- 1.71 (2 H, 
m ), 1.79 -1.96 (2 H, m ), 2.03 - 2.13 (3 H, m ), 2.46 (3 H, s ), 
2.46 - 2.53 (1 H, m ), 2.85 (2 H, t, J=6.5Hz ), 2.95 (2 H, d, 
J=l 1.1 Hz ),3.21 (2 H, t, J=6.5Hz ), 3.29 - 3.65 (4 H, m ), 3.78 
(1 H, br ), 4.50 (1 H, br ), 5.65 (1 H, br ), 6.33 - 6.40 (2 H, 
m ),6.45 (1 H, dd, J=1.5, 7.8Hz ), 6.92 (1 H, dd, J=2.4, 
8.1Hz ), 7.00 - 7.07 (2 H, m ), 7.14 - 7.27 (2 H, m ), 8.04 (1 
H,s). 

[0303] 

Working Example 2 81 
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dtsm 28i rosiig) 

3-(5-**V-5,6,7 i 8-T-h5tKPtf'jK[2 i 3-d]brU 
^v>-2--r;U)^Pt°7|->Kx^;K0.i9g). &7K 
KH(0.36ml)^ h;UX>(50ml)^s 7 ftlHHSaL 

»tt«*£L.m(C 3-(3-^PP^xy+v)7 

-»j>(i.3g). p-h;ux>x;u*>H-*ft*i(» 

R»(0.2ml). vTyh'JtKP/t^it-fh'J^A 
(O.28g)£A0*_. 7 R|H«#Lfc. 

a»a**T?ft*a. a*«»v 



»«:ff»XfjWA**>)fffll\t«»L, 3- 
[5-[[3-(3^PP7iy+v)7i-iH7^]-5,6,7 5 
8-xh^tKPt 0, JK[2,3-d]t 0| J^v>-2--r>iL,]^P 

e^>»x^;mb** 28ixo.i7g)*anaft* 

■H-NMR (200MHz, CDC1 3 ) 5 1.24 (3H, t, J 
= 7.1 Hz), 1.92-2.15 (2H, m), 2.77 (2H, t, J 

= 7.0 Hz), 3.01 (2H, t, J - 7.0 Hz), 3.43-3. 
48 (2H, m), 3.88-3.92 (2H, m), 4.13 (2H, q, 
J = 7.1 Hz), 4.54 (1H, br), 5.65 (1H, s), 6.3 
5-6.49 (3H, m), 6.88-6.94 (1H, m), 7.00-7.28 

(4H, m), 8.13 (1H, s). 

[0304] 
HJSflJ 282 

(it&m 282 o>aa) 

3-[5-[[3-(3-^PP^xy+i/pxx i /U]75/]-5,6, 
7,8-^h^tKPt°'jK[2,3-d]t°'J^V>-2-<;U]^ 
Pbf^->^X^;U(0.15g)^y^y— ;U(30ml)[CJt 

frLs in *B<b*hy^A**«(i.7mi)*to 

IN *||(L7mI)*lnjt, *ME*B*Lfco 



aa* xad-2 *7A(aaa«t:7k/7-bhxhu 

;U)fzJ:yf|«L,3-[5-[[3-(3-^nP7x/+i/p 
xx;u]75/]-5,6 s 7,8--rh7tKDe , JK[2 f 3-d]e 
USi?>-2-^;U]^Pe*>a«b*«B 282)(0.13 



(Production of compound 281 ) 

3 - (5 -oxo -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -2- yl ) ethyl propionate (0.19 g ), acetic anhydride 
(0.36 ml ) was done in toluene (50 ml ), 7 hours reflux . 

It removed solvent , to residue overnight reflux it did 3 - (3 
-chlorophenoxy ) aniline (1.3 g ), p-toluenesulfonic acid acid 
monohydrate (catalyst amount ), including toluene (50 ml ), 
making use of Dean-Stark trap . 

It removed solvent , melted residue in methanol (50 ml ), 
room temperature , 7 hours itagitated acetic acid (0.2 ml ), 
including cyano tri hydro sodium borate (0.28 g ). 

It removed after agitating, it extracted solvent , with 
ethylacetate including sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /hexane ), 3 - it acquired [5 - [[3 - (3 
-chlorophenoxy ) phenyl ] amino ] - 5, 6, 7 and 8 -tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -2- yl ] ethyl propionate 
(compound 281 ) (0.1 7 g ) as pale yellow oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.24 (3 H, t, J=7.1Hz ), 1.92-2.15 (2 H, m ), 2.77 (2 H, t, 
J=7.0Hz ), 3.01 (2 H, t, J=7.0Hz ), 3.43 - 3.48(2 H, m ), 3.88 - 
3.92 (2 H, m ), 4.13 (2 H, q, J=7.1Hz ), 4.54 (1 H, br ), 5.65 (1 
H, s ), 6.35 - 6.49 (3 H, m ), 6.88 -6.94 (1 H, m ), 7.00 - 7.28 
(4 H,m), 8.13(1 H,s). 

[0304] 

Working Example 2 82 
(Production of compound 282 ) 

3 - It melted [5 - [[3 - (3 -chlorophenoxy ) phenyl ] amino ] - 
5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine -2- 
yl ] ethyl propionate (0. 1 5 g ) in methanol (30 ml ), 5 hours 
reflux it didincluding 1 Nsodium hydroxide aqueous solution 
production liquid (1 .7 ml ). 

Including 1 Nhydrochloric acid (1.7 ml ), solvent was 
removed. 

It refined residue with XAD-2column (elution solvent : water 
/acetonitrile ), 3 - it acquired [5 - [[3 - (3 -chlorophenoxy ) 
phenyl ] amino ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 
-d ] pyrimidine -2- yl ] propanoic acid (compound 282 ) (0.13 
g ) as pale yellow oyl . 



Page 306 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 

'H-NMR (300MHz, CDC1 3 ) 51.94 (2H, br), 
2.67 (2H, br), 2.95 (2H, br), 3.43-3.49 (2H, 
m), 4.44 (1H, br), 6.29 (1H, d, J = 7.5 Hz), 
6.35 (1H, s),6.44 (1H, d, J = 6.9 Hz), 6.83 
(1H, d, J = 7.8 Hz), 6.92 (1H, s), 6.99-7.20 
(3H, m), 7.75 (1H, br), 7.98 (1H, s). 

[0305] 

mi&m 283 
(it£ty 283 

N-[3-(3-^PP^xy+v)^x-;U]-N-[2-^;U- 
'JK[2,3-d]t o 'JSv>-5->f^]7^>(0.2g). 3-?P 
(0.18g)£ DMF(5ml)4 3 s -V&mftLtz 0 



fflt^Tffi^L.3-[[4-[[5-[[3-(3-^PP^x/^rv) 
^x-;U]7^y]-2->^;U-5,6,7,8-Th^tKPt°U 
K[2,3-d]tf ^v>-8-^;U]>^U]t°^Uv>-l- 
4)V]*T)\,}&MMm*=f-)\s(it€x1to 283)(0.21g) 

'H-NMR (300MHz, CDC1 3 ) 5 1.28-1.43 (2H, 
m), 1.59-1.63 (2H, m), 1.79-2.08(5H, m), 2.4 
5 (3H, s), 2.86-2.90 (2H, m), 3.30-3.35 (1H, 
m), 3.43-3.60(5H, m), 3.82 (1H, d, J = 6.6 
Hz), 3.92 (3H, s), 4.48-4.49 (1H, m), 6.33-6. 
46 (3H, m), 6.91 (1H, dd, J = 1.5, 8.4 Hz), 
7.00-7.06 (2H, m), 7.13-7.27 (2H, m), 7.39 
(1H, t, J = 7.7 Hz), 7.54 (1H, d, J = 7.5 H 
z), 7.91-8.00 (3H, m). 

[0306] 

mmm 284 

(it^ty 284 <7)§S!i£) 

3-[[4-[[5-[[3-(3-^PP7xy+ypi-;i/]7^/] 

^-^^-s^j^-^h^tKpe'jK^^-dje'js 

v>-8--r;u]^;u]t°^Uv>-i-^;i,]>^;u]^ 

SS^^KO.lSg)^^/— ;U(25ml)lC}§A^ 
U lNjk^k^-K'J^A7K;Wl.5ml)^P^.4 

in ^ymyKm^m^ ®mmmuz 0 
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<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1 .94 (2 H, br ), 2.67 (2 H, br ), 2.95 (2 H, br ), 3.43 - 3.49 (2 

H, m ), 4.44 (1 H, br ), 6.29(1 H, d, J=7.5Hz ), 6.35 (1 H, s ), 
6.44 (1 H, d, J=6.9Hz ), 6.83 (1 H, d, J=7.8Hz ), 6.92 (1 H, 

s ), 6.99 - 7.20 (3 H, m ), 7.75 (1 H, br ), 7.98(1 H, s ). 

[0305] 

Working Example 2 83 
(Production of compound 283 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- [2 -methyl -8- (4 
-bipyridinyl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 
3 -d ] pyrimidine -5-yl ] amine (0.2 g ), 3 -bromomethyl 
methyl benzoate (0.1 1 g ), potassium carbonate (0.18 g ) 
wasagitated in DMF (5 ml ), overnight . 

You poured to underwater, extracted with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :methanol /ethylacetate /triethylamine ), 3 - it acquired 
[[4 - [[5 - [[3 - (3 -chlorophenoxy ) phenyl ] amino ] - 2 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-8-yl ] methyl ] piperidine -1- yl ] methyl ] methyl benzoate 
(compound 283 ) (0.21 g ) as colorless amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 

I . 28 - 1 .43 (2 H, m ), 1 .59 - 1 .63 (2 H, m ), 1 .79 - 2.08 (5 H, 
m ), 2.45 (3 H, s ),2.86 - 2.90 (2 H, m ), 3.30 - 3.35 (1 H, m ), 
3.43 - 3.60 (5 H, m ), 3.82 (1 H, d, J=6.6Hz ), 3.92 (3 H, s ), 
4.48- 4.49 (1 H, m ), 6.33 - 6.46 (3 H, m ), 6.91 (1 H, dd, 
J=1.5, 8.4Hz ), 7.00 - 7.06 (2 H, m ), 7.13 - 7.27 (2 H, 

m ),7.39 (1 H, t, J=7.7Hz ), 7.54 (1 H, d, J=7.5Hz ), 7.91 - 
8.00 (3 H,m). 

[0306] 

Working Example 2 84 
(Production of compound 284 ) 

3 - It melted [[4 - [[5 - [[3 - (3 -chlorophenoxy ) phenyl ] 
amino ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -8-yl ] methyl ] piperidine -1- yl ] methyl ] methyl 
benzoate (0. 1 5 g ) in methanol (25 ml ), 4 hours reflux it 
didincluding 1 Nsodium hydroxide aqueous solution 
production liquid (1.5 ml ). 

Including 1 Ncitric acid aqueous solution , solvent was 
concentrated. 
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BS£ XAD-2 *^A(mttJj§JI:7k/7-trh-hU 
;U)l=J:yf|«U3-[[4-[[5-[[3-(3-*nn7x/* 

S/px^U]75./]-2-;*^b-5,6,7,8-Th7fcKn 

tfUK[2>d]tfU5S/>-8^U]/*;U]tf'«'J$?> 

-i--r;u]>^;i/]S*S»«b*» 284)(o.i 2g)S 

'H-NMR (300MHz, CDC1 3 ) 6 1.87-2.05 (7H, 
m), 2.44 (3H, s), 3.53 (2H, br),3.35-3.42 (3H, 

m), 3.56-3.73 (3H, m), 3.94 (2H, br), 4.48 
(1H, s), 6.33-6.35 (2H, m), 6.44 (1H, d, J = 

7.5 Hz), 6.87 (1H, dd, J = 2.4, 8.1 Hz),6.96 
-6.98 (1H, m), 7.02 (1H, d, J = 8.1 Hz), 7.1 
2 (1H, t, J = 8.1 Hz),7.21 (1H, t, J = 8.1 H 
z), 7.34-7.39 (2H, m), 8.03-8.05 (2H, m), 8.3 
8 (1H, s). 

[0307] 

31*6151] 285 

at^m 285 omm 

N-(2-^JI/-7,8-vtKPtf'JK[2,3-d]e , J5v>-5 
-'T , Jf : >)-2-(t°p | Jv>-i-i';i/*;i/7K-;u)-4-[4 

iZjLjt;— ^(3.5nil)^*DX, PB£(41 U 1), *>7V 
h'JtKPl55K^-h , J^A(45mg)^Aa^T^;S 
ICT 12 ttlHHR #Lfc« 



-N-[2+\-\ini)i}-)\,l3)\,7fs-)l,)-4-[4-(h l )7)l' 
^-P>^Jl/Pi/**>]7i=:;U]-5,6 J 7,8-T , h5t 
KPtf'JK[2,3-d]e'J5v>-5-75>«b^4ft 285) 
(65mg)£#fc. 

'H-NMR(CDCl 3 ) 5 1 .89(4H,m), 1 .92-2. 1 8(4H, 
m), 2.46(3H,s), 3.42-3.58(6H,m), 4.59(1 H,m), 
5.79(lH,d,J=8.0Hz), 5.83(lH,m), 6.89(lH,d,J= 
8.8Hz), 6.95-7.07(4H,m), 7.54(2H,d,J=8.4Hz), 
8.09( 1 H,s)IR(KBr)324 1 ,297 1 , 1 6 1 5, 1 507, 1 327, 1 2 
35,1067,731cm" 1 



[0308] 

mmm 286 
at£® 286 omt) 

2-^;U-7,8-^tKPt° l JK[2,3-d]e i J5^>-5-7 



2003-11-11 

It refined residue with XAD-2column (elution solvent : water 
/acetonitrile ), 3 - it acquired [[4 - [[5 - [[3 - (3 
-chlorophenoxy ) phenyl ] amino ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -8-yl ] methyl ] 
piperidine - 1 - y 1 ] methyl ] benzoic acid (compound 284 ) 
(0.12 g ) as colorless amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.87 - 2.05 (7 H, m ), 2.44 (3 H, s ), 3.53 (2 H, br ), 3.35 - 
3.42 (3 H, m ), 3.56 -3.73 (3 H, m ), 3.94 (2 H, br ), 4.48 (1 H, 
s ), 6.33 - 6.35 (2 H, m ), 6.44 (1 H, d, J=7.5Hz ), 6.87 (1 H, 
dd, J=2.4, 8.1Hz ), 6.96 -6.98 (1 H, m ), 7.02 (1 H, d, 
J=8.1Hz), 7.12(1 H, t, J=8.1Hz),7.21 (1 H, t, J=8.1Hz ), 
7.34 - 7.39 (2 H, m ), 8.03 - 8.05 (2 H, m ),8.38 (1 H, s ). 

[0307]- 

Working Example 2 85 
(Production of compound 285 ) 

N- (2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine 
-5-ylidene ) - 2 - (pyrrolidine -1- ylcarbonyl ) - 4 - to [4 - 
(trifluoromethyl ) phenoxy ] aniline (0.12 g ) 12 hours it 
agitatedwith room temperature including methanol (3.5 ml ), 
acetic acid (41;mu I ), including the cyano tri hydro boric acid 
sodium (45 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 -methyl -N- [2 - (1 
-pyrrolidinyl carbonyl ) - 4 - [4 - (trifluoromethyl ) phenoxy ] 
phenyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-amine (compound 285 ) (65 mg ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.89 (4 H, 
m ), 1 .92 - 2.18 (4 H, m ), 2.46 (3 H, s ), 3.42 - 3.58 (6 H, m ), 
4.59(1 H, m ), 5.79 (1 H, d, J=8.0Hz ), 5.83 (1 H, m ), 6.89 (1 
H, d, J=8.8Hz ), 6.95 - 7.07 (4 H, m ), 7.54 (2 H, d, J=8.4Hz ), 
8.09(1 H,s)IR(KBr) 

3,24 1 ,297, 1 1 6, 1 5 1 ,507, 1 32,7 1 2,35 1 ,067,73 1 cm 
<sup>-K/sup> 

[0308] 

Working Example 2 86 

(Production of compound 286 ) 

2 -methyl -7, 8-dihydro pyrido it melted [2 and 3 -d ] 
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£>(0.10g)£Th5fcKD:77>(5.0m])l::?§fl?U 
0 deg C \ZX 4-7i/+v7i-JKVv7^- 
h(0. 1 3ml)0)T h7 1 K P 77>(2.0m!);t $ £Jn X. 
T 0 deg C ICT 30 »H#Lfco 



ttiiLfc. 

ft»X^;HCT**L»N-(2- < J'^;U-5,6,7,8-xh 
7th*Ptf l JK[2,3-d]e'J5i?>-5--r;U)-N-(4-7i 
y+*>7iXiU)^U7«b^«J 286)(0.1 lg)£ft 

mp246-247 deg C. 

'H-NMR(DMSO-d 6 ) 6 1.80-1. 87(2H,m), 2.28(3 
H,s), 3.27(2H,m), 4.72-4.78(lH,m), 6.46(lH,d, 
J=7.5Hz), 6.90-6.95(4H,m), 7.06(1 H,t,J=7.5Hz), 
7.31-7.42(5H,m), 7.47(lH,s), 7.92(lH,s), 8.33 
(lH,s) 

IR(KBr)2909,161 1,1568,1258cm-' 
[0309] 

nvm 287 

(it£® 287 OSlit) 

N-[5-(3-<7 P P7i/*v)-2--h P 7i - ;U]-2-y 
T^-5,6,7,8-T 1 h7tKPt° , jK[2,3-d]t <>, J5v>-5 
-75>(0.33g)£ 85%l5ry— ;U(9.9ml)IC»» 
U *ft*;U*>«l> A(45mg) s jt5c»(224mg)£in 
X., 12 BtreMngftil^Lfco 

K.,Pffi?x^ncrtttUUco 

A^A^PVKf^-f— ICTIMJU 4-(3-$P 
P^xy^v)-N 2 -(2-y ; ?^-5,6,7,8- J fh7tK r Pt c ' 
•J K[2,3-d]tf ■J5i?>-5--l';U)'<>-tf>-l ,2-v75 
287)(225mg)£ *#fc„ 



'H-NMR(CDC1 3 ) 5 1.82-1. 96(lH,m), 2.08-2.19 
(lH,m), 2.45(3H,s), 3.36(2H,br), 3.38-3.56(2H, 
m), 4.50(lH,m), 5.71(lH,m), 6.38(1H,J=8.4,2.6 
Hz), 6.51(lH,d,J=2.6Hz), 6.73(lH,d,J=8.0Hz), 
6.93-7.03(3H,m), 7.1 7-7.26(1 H,m), 8.10(lH,s) 
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pyrimidine -5-amine (0.10 g ) in tetrahydrofuran (5.0 ml ), 
with 0 deg C 30minutes it agitated with 0 deg C 4 -phenoxy 
phenyl isocyanate including tetrahydrofuran (2.0 ml ) solution 
of (0.13 ml). 

In reaction mixture it extracted with ethylacetate including 
water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired waswashed with hexane /ethylacetate , N- (2 -methyl 
-5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) 
-N- (4 -phenoxy phenyl ) urea (compound 286 ) (0.1 1 g ) 
wasacquired. 

mp246-247deg C. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de 1.80 - 
1.87 (2 H, m ), 2.28 (3 H, s ), 3.27 (2 H, m ), 4.72 - 4.78 (1 H, 
m ), 6.46(1 H, d, J=7.5Hz ), 6.90 - 6.95 (4 H, m ), 7.06 (1 H, t, 
J=7.5Hz ), 7.31 - 7.42 (5 H, m ), 7.47 (1 H, s ), 7.92 (1 H, s ), 
8.33(1 H,s) 

IR (KBr ) 2909, 161 1, 1568 and 1258 cm <sup>-l</sup> 
[0309] 

Working Example 2 87 
(Production of compound 287 ) 

N- [5 - (3 -chlorophenoxy ) - 2 -nitrophenyl ] - 2 -methyl -5, 
6, 7, 8-tetrahydro pyrido it melted [2 and 3 -d ] pyrimidine 
-5-amine (0.33 g ) in 85% ethanol (9.9 ml ), 12hour heating 
and refluxing it did calcium chloride (45 mg ), including 
reduced iron (224 mg ). 

After cooling, celite filtration doing in room temperature , you 
washed with the ethylacetate . 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 4 - (3 -chlorophenoxy ) 
-N<sup>2</sup>- (2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-yl ) benzene -1,2- diamine 
(compound 287 ) (225 mg ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.82 - 1.96 (1 
H, m ), 2.08 - 2.19 (1 H, m ), 2.45 (3 H, s ), 3.36 (2 H, br ), 
3.38 -3.56 (2 H, m ), 4.50 (1 H, m ), 5.71 (1 H, m ), 6.38 (1 H, 
J=8.4, 2.6Hz ), 6.51 (1 H, d, J=2.6Hz ), 6.73 (1 H, d, 
J=8.0Hz ), 6.93 - 7.03 (3 H, m ),7.17 - 7.26 (1 H, m ), 8.10 (1 
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[0310] 

mmm 288 

Cfb^ttl 288 ©SUS) 

4-(3-^PP7xy^r5/)-N 2 -(2.>^;U-5,6,7,8--Th 
^tKPt°UK[2,3-d]t 0, JSv>-5-^>/U)^>-tf>- 

JjP*.. MSICT 16 KM«»Lfco 
tt«Lfco 

;u*5A*n7h?^r-lcT«SU 6-(3-<7P 
P 7x/ * v)- 1 -(2-> ^^-5,6,7,8-x t K P tf U 
K[2,3-d]t 0| JSv>-5-^;U)-l,3-vtKP^>X>f 
5yi/-;U-2-+>(ft^*288)(100mg)*»fco 

'H-NMRCCDCls) 5 2.15-2.27(2H,m), 2.48(3H,s), 
3.53-3.66(2H,m), 5.70-5.79(lH,m), 5.88(lH,b 
r), 6.34(1 H,d,J=2.2Hz), 6.70-6.78(2H,m), 6.86- 
6.89(1 H,m), 6.99-7. 12(2H,m), 7.19(1 H,t,J=8.0H 
z), 7.72(1 H,s), 9.74(1 H,br) 

IR(KBr)3233,1701, 1590,1472,1223,733cm' 1 
[0311] 

mmm 289 

(fc*tt 289 <*>»*) 

4-^PP-N-[3-[3-[(2-^;U-7 ) 8-vtKPt° l JK[2, 

-;i/]-<>X75K(0.19g)lcy$ry— ;U(5.7ml)$ 
*P^sKM(45//l),v7/hUtKPlS J 5^KU 
^A(49mg)«n*.T.MlCT 2 B#Pe1«|#L 

f&«6t6*l::T3fc£ ft. «l|Ty*i/^Alcr 
;u*^A^p-7h^7-r— icrHiiL. 4-<7pp- 

N-[3-[3-[(2-^;U-5,6,7,8-T-h^tKPtf'JK[2,3- 
d]t 0, J^v>-5--r;ix)TSy]^x/^v]^x~>lU]/< 
>X75K(fls£«D 289)(114mg)*»fc 0 



H,s) 
[0310] 

Working Example 2 88 
(Production of compound 288 ) 

4 - (3 -chlorophenoxy ) -N<sup>2</sup>- it melted (2 -methyl 
-5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) 
benzene -1,2- diamine (198 mg ) in tetrahydrofuran (3.96 
ml ), 16 hours itagitated with room temperature including N, 
N- carbo diimidazole (126 mg ). 

In reaction mixture it extracted with ethylacetate including 
water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 6 - (3 -chlorophenoxy ) 
- 1 - (2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) - 1 and 3 -dihydro benzimidazole -2- on 
(compound 288 ) (100 mg ) wasacquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 2.15 - 2.27 (2 
H, m ), 2.48 (3 H, s ), 3.53 - 3.66 (2 H, m ), 5.70 - 5.79 (1 H, 
m ),5.88 (1 H, br ), 6.34 (1 H, d, J=2.2Hz ), 6.70 - 6.78 (2 H, 
m ), 6.86 - 6.89 (1 H, m ), 6.99 - 7.12 (2 H, m ), 7.19(1 H, t, 
J=8.0Hz ), 7.72 (1 H, s ), 9.74 (1 H, br ) 

IR (KBr ) 32,331,701,159,014,721,223,733 cm 
<sup>-K/sup> 

[0311] 

Working Example 2 89 
(Production of compound 289 ) 

4 -chloro -N- to [3 - [3 - [ (2 -methyl -7, 8-dihydro pyrido [2 
and 3 -d ] pyrimidine -5-ylidene ) amino ] phenoxy ] phenyl ] 
benzamide (0.19 g ) 2 hours it agitated with room temperature 
including methanol (5.7 ml ), acetic acid (45;mu 1 ), including 
cyano tri hydro boric acid sodium (49 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 4 -chloro -N- [3 - [3 - 
[ (2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) amino ] phenoxy ] phenyl ] benzamide 
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>X75K(<b£tt 289)(1 14mg)£ *#fc 0 

'H-NMR(CDC1 3 )<5 1.92-2. 18(2H,m), 2.39(3H,s), 
3.46(2H,m), 3.86(lH,d,J=7.4Hz), 4.51(lH,m), 
5.64(lH,br), 6.35-6.47(3H,m), 6.81-6.87(1H, 

m), 7.15(lH,t,J=8.0Hz), 7.22-7.35(2H,m), 7.39- 

7.80(3H,m), 7.81(2H,d,J=8.4Hz), 8.07(lH,s), 8. 

28(lH,s) 

IR(KBr)3235, 1 603, 1 489, 1 437, 11 86,73 Ion 1 



[0312] 

nmm 290 

(<t£!|fcl290(DgJig) 

N-[3-(3-^PP7x/+vpx^;U]-N-(2,9-v>^ 

;u-6,7,8,9-^h7fcKPt°usK[4,5-b]74*tf>-5- 

-T'J'r >)75>(165mg)IO^y— ;U(5.0ml)^*P 
7L, lfgt(48//l), v7yh , JtKPli9^h'J't7 
A(53mg)^*D^.T. MJSICT 2 ftRSIlj^Lfco 



MET;§jiI£IS|£U mttitzfmZis 1 )*? 
^^^A^P^h^^-ICTfflgiL, N-[3-(3- 
^OP7i/+v)7i-;i/]-2,9-v>fJl-6,7,8,9- 
Th7tKPL°V5K[4,5-b]7ife>-5-75>0b£ 
% 290)(94mg)^#fc o 



'H-NMR(CDC] 3 )(5 1.89-2.00(3H,m), 2.09-2.13 
(lH,m), 2.50(3H,s), 3.12(3H,s), 3.24-3.31(lH, 
m), 3.58-3.65(lH,m), 4.00(1 H,d,J=6.0Hz), 4.61 
(lH,m), 6. 13-6.1 5(1 H,m), 6.27-6.33(2H,m), 6.8 
2-6.87(lH,m), 6.96-7.1 l(3H,m), 7.21(lH,t,J=8. 
4Hz), 8.04(1 H,s) 

[0313] 

%mm 291 
(its® 291 ornfe) 

N-[4-(4-^007iy+->pi-Jl/]-N-(2 ! 9-y^f 
;L--6,7,8,9-^h7tKPbf'J5K[4,5-b]T-tft°>-5- 
•< 'J f : >)75>( 1 70mg)IO^y— ;U(5. 1 ml)£}]Q 
X, fFM(50//l), ^Tyh'JtKPlid^hU^ 
A(55mg)£ MSI-T 2 B^lf #U- 0 
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(compound 289 ) (1 14 mg ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1 .92 - 2.18 (2 
H, m ), 2.39 (3 H, s ), 3.46 (2 H, m ), 3.86 (1 H, d, J=7.4Hz ), 
4.51 (1 H, m ), 5.64(1 H, br ), 6.35 - 6.47 (3 H, m ), 6.81 - 
6.87 (1 H, m ), 7.15 (1 H, t, J=8.0Hz ), 7.22 - 7.35 (2 H, m ), 
7.39 -7.80 (3 H, m ), 7.81 (2 H, d, J=8.4Hz ), 8.07 (1 H, s ), 
8.28(1 H, s) 

IR(KBr) 32,351,603,148,914,371,186,731 cm 
<sup>-l</sup> 

[0312] 

Working Example 2 90 
(Production of compound 290 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- to (2 and 9 -dimethyl 
-6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine 
-5-ylidene ) amine (165 mg ) 2 hours it agitated with the room 
temperature including methanol (5.0 ml ), acetic acid (48;mu 
1 ), including cyano tri hydro boric acid sodium (53 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 
[shirikagerukaramukuromatogurafii ], N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 and 9 -dimethyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-amine 
(compound 290 )(94 mg ) was acquired. 

<sup>K/sup>H-nmr (CDCl<sub>3</sub> );de 1.89 - 2.00 (3 
H, m ), 2.09 - 2.13 (1 H, m ), 2.50 (3 H, s ), 3.12 (3 H, s ), 
3.24 -3.31 (1 H, m ), 3.58 - 3.65 (1 H, m ), 4.00 (1 H, d, 
J=6.0Hz ), 4.61 (1 H, m ), 6.13 - 6.15 (1 H, m ), 6.27 - 6.33(2 
H, m ), 6.82 - 6.87 (1 H, m ), 6.96 - 7.1 1 (3 H, m ), 7.21 (1 H, 
t, J=8.4Hz ), 8.04 (1 H, s ) 

[0313] 

Working Example 2 91 
(Production of compound 291 ) 

N- [4 - (4 -chlorophenoxy ) phenyl ] -N- to (2 and 9 -dimethyl 
-6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine 
-5-ylidene ) amine (170 mg ) 2 hours it agitated with the room 
temperature including methanol (5.1 ml ), acetic acid (50;mu 
1 ), including cyano tri hydro boric acid sodium (55 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water , 
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JUA^A^nTh^?*— l="Cfl»U N-[4-(4- 
^PD7i/'+v)7i-;H-2,9-v>fjl/-6 > 7 > 8 1 9- 
^K7tKPt°'J5K[4,5-b]T-tft:>-5-7S>0b^ 
^ 291)(105mg)^^fc„ 



'H-NMR(CDC1 3 )5 1.88-2.02(3H,m), 2.09-2.16 
(lH,m), 2.51(3H,s), 3.14(3H,s), 3.26-3.33(lH, 
m), 3.61-3.70(lH,m), 3.87(lH,m), 4.58-4.63(1 
H,m), 6.48(2H > d,J=8.7Hz), 6.79-6.86(4H,m), 7. 
18-7.24(2H,m), 8.07(lH,s) 

[0314] 

mmm 292 

(fcfctt 292 <7)SlJt) 

2,9- v> 5 1 JU-6,7,8,9-t- h^fcKO tf'JS K[4,5-b]7 
-tft°>-5-^->(125mg)l-h i /UX>(3.8ml)^»Px., 
3-(tf 'J v>-3--< h*:>)7-'J >(0.39g)£ in 
/^h;UX>X;ix7tx>M--7KfDtl(25ni 

g)£ip*.r 48 ^KtolftilSiELfco 
SSIOfrJPflL ££»£1&«SW*+I::»la., 



;U*7A9P7h^77^-|:T»H!L. N-(2,9- 
S?y^;U-6,7,8,9-"rh5tKPt;USK[4,5-b]7Hf 

e>-5--r 'j x>)-3-(eu v>-3--r^y *»7- 

'J>(0.15g)£^fe o 



N<2,9-5?WU-6J,8,9-xh7fcKatfy5K[4,5- 
b]7-tf t? >-5-*f U T>)-3-(bf J v^-3-^ h+ 
->)7-'J>(150mg)IC>^/— ;U(3.0ml)$J)Px., 

mt^ejii^s^MJtKPsaitt-MJ^Acs 

0mg)£i«a.T» SillCT 2 B#|ffl«#Lfco 



^^-N-[3-(3-hf'Jv;U/h+i>px-^]-6,7,8,9- 
xh^tKPt°'J5K[4,5-b]7-tft°>-5-75>(1b^ 
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With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 
[shirikagerukaramukuromatogurafii ], N- [4 - (4 
-chlorophenoxy ) phenyl ] - 2 and 9 -dimethyl -6, 7, 8, 9- 
[tetorahidoropirimido i] [4 and 5 -b ] azepine -5-amine 
(compound 291 )(105 mg ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1 .88 - 2.02 (3 
H, m ), 2.09 - 2.16 (1 H, m ), 2.51 (3 H, s ), 3.14 (3 H, s ), 
3.26 -3.33 (1 H, m ), 3.61 - 3.70 (1 H, m ), 3.87 (1 H, m ), 
4.58 - 4.63 (1 H, m ), 6.48 (2 H, d, J=8.7Hz ), 6.79 - 6.86(4 H, 
m ), 7.18 - 7.24 (2 H, m ), 8.07 (lH,s) 

[0314] 

Working Example 2 92 
(Production of compound 292 ) 

2 and 9 -dimethyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 
5 -b ] azepine -5-on (125 mg ) 48 hour heating and refluxing 
it did after adding(pyridine -3- yl methoxy ) aniline (0.39 g ), 
including p-toluenesulfonic acid acid *monohydrate (25 mg ) 
including toluene (3.8 ml ), 3 -. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- (2 and 9 -dimethyl 
-6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine 
-5-ylidene ) - 3 - (pyridine -3- yl methoxy ) aniline (0.15 g ) 
was acquired. 

N- (2 and 9 -dimethyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 
and 5 -b ] azepine - 5-ylidene ) - 3 - to (pyridine -3- yl 
methoxy ) aniline (150 mg ) 2 hours it agitated with the room 
temperature including methanol (3.0 ml ), acetic acid (46;mu 
1 ), including cyano tri hydro boric acid sodium (50 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 and 9 -dimethyl -N- 
[3 - (3 -pyridyl methoxy ) phenyl ] - 6, 7, 8 and 9 - 
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4*1 292)(98mg)£#fco 

l H-NMR(CDCl 3 ) <5 1.92-2.00(3H,m), 2.04-2.10 
(lH,m), 2.51(3H,s), 3.13(3H,s), 3.23-3.33(lH, 
m), 3.57-3.67(lH,m), 3.92(1 H,d,J=6.6Hz), 4.62 
(lH,m), 5.01(2H,s), 6. 10-6.1 3(1 H,m), 6.18(1H, 
dd,J=8.1,2.7Hz), 6.32(lH ) dd,J=8.4 J 2.1Hz), 7.05 
(lH,t,J=8.4Hz), 7.18-7.34(lH,m), 7.72-7.76(1 H, 
m), 8.06(lH,m), 8.56-8.58(lH,m), 8.65(lH,d } J 
=1.8Hz) 

[0315] 

mmm 293 
(<b£* 293 omm 

N-[4-[[(4,6-v>^;u-2-eu^v^)x;u^7~;i/] 

>T;L/]^x-;U]-N-(2,9-v>^;U-6,7,8,9-xh^ 

(0.36g)lcy^/-;K7.2mi)^j()P^, mwmu 

l)^>7/h , JtKPl55K±h , J^A(108mg)^iin 
M;Slcr 2 B$IH«#Lfco 

[[(4,6-vy^;i/-2-t°U5v-;u)7.^^T-;u]y 

^^px-;i/]-2,9-v^^-6,7,8,9-xh^tKP 
t°'J^K[4,5-b]7-rit 0 >-5-y^>(^b^^ 293)(22 
5mg)£*#fc 0 

mpl49-151 deg C. 

l H-NMR(CDCl 3 )<5 1.71-2.09(4H s m), 2.39(3H,s), 
2.50(3H,s), 3.13(3H,s), 3.22-3.35(lH,m), 3.54 
-3.69(lH,m), 3.86(lH,d,J=6.2Hz), 4.30(2H,s), 
4.61(lH,m), 6.43(2H,d,J=8.4Hz), 6.67(lH,s), 7. 
20(2H,d,J=8.6Hz), 8.05(lH,s) 

IR(KBr)2922, 1 582, 1 269cm-' 



[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-amine 
(compound 292 ) (98 mg ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.92 - 2.00 (3 
H, m ), 2.04 - 2.10 (1 H, m ), 2.51 (3 H, s ), 3.13 (3 H, s ), 
3.23 -3.33 (1 H, m ), 3.57 - 3.67 (1 H, m ), 3.92 (1 H, d, 
J=6.6Hz), 4.62(1 H,m),5.01 (2 H, s ), 6.10-6.13(1 H, 
m ),6.18 (1 H, dd, J=8.1, 2.7Hz ), 6.32 (1 H, dd, J=8.4, 
2.1Hz ), 7.05 (1 H, t, J=8.4Hz ), 7.18 - 7.34 (1 H, m ), 7.72 - 
7.76 (1 H, m ), 8.06 (1 H, m ),8.56 - 8.58 (1 H, m ), 8.65 (1 H, 
d, J=1.8Hz) 

[0315] 

Working Example 2 93 

(Production of compound 293 ) 

N- [4 - [[ (4 and 6 -dimethyl -2- pyrimidyl ) sulfanyl ] 
methyl ] phenyl ] -N- to (2 and 9 -dimethyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) 
amine (0.36 g ) 2 hours it agitated with the room temperature 
including methanol (7.2 ml ), acetic acid (98;mu 1 ), including 
cyano tri hydro boric acid sodium (108 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasreflned with 

[shirikagerukaramukuromatogurafii ], N- [4 - [[ (4 and 6 
-dimethyl -2- pyrimidinyl ) sulfanyl ] methyl ] phenyl ] - 2 
and 9 -dimethyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 
-b ] azepine -5-amine (compound 293 )(225 mg ) was 
acquired. 

mpl49-151deg C. 

<sup>l</sup>H-nmr (CDCKsub>3</sub> );de 1.71 - 2.09 (4 
H, m ), 2.39 (3 H, s ), 2.50 (3 H, s ), 3.13 (3 H, s ), 3.22 - 
3.35(1 H, m ), 3.54 - 3.69 (1 H, m ), 3.86 (1 H, d, J=6.2Hz ), 
4.30 (2 H, s ), 4.61 (1 H, m ), 6.43 (2 H, d, J=8.4Hz ), 6.67 (1 
H, s ), 7.20(2 H, d, J=8.6Hz ), 8.05 (1 H, s ) 

IR (KBr ) 2922, 1582 and 1269 cm <sup>-K/sup> 



5c*#*rfitC23H28N6SfcLT 








elemental analysis values C23H28N6S doing 


Calcd. :C, 65. 68;H 


, 6. 71 ;N 


19. 98 


Calcd.:C,65.68;H 


6.71 ;N 


19. 98 
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Found : 


:C, 65. 39; 


;H, 


6. 83; 


;N, 


19. 98 


Found: 


:C,65.39; 


;H, 


6.83 ; 


;N, 


19. 98 



[0316] 

mmm 294 

(it^ty 294 ©gjg) 

N-[3-(3^PP7iy+vpi-^]-N-(2->f;i/- 
6J,8,9- J fh : 5tKntf»J5K[4,5-b]7-tftf>-5--< , J 
f r >)7S>(0.19g)lcy^y-;U(5.7ml)^iP^, m 

g)£to*-T s Mlcr 2 ttlBHttLfc. 

ib*7A^P vK^^-lcTffiSSU N-[3-(3- 
^nP^x/^rS/px— ;U].2-y^;U-6,7 > 8 f 9-"r h 
5tKne"J5K[4,5-b]7*tf>-5-7S>(ftft* 
294)(142mg)£*#fco 

^-NMRCDMSO-dfi)^ 1.64-2.03(4H,m), 2.28(3 
H,s), 3.20(lH,m), 3.48(lH,m), 3.75-3. 84(1H, 
m), 4.69(lH,m), 6.15-6.29(2H,m), 6.37(lH,d,J 
=7.6Hz), 6.87-7. 14(4H,m), 7.34(1 H,t,J=8.0Hz), 
7.83(lH,s) 

IR(KBr)2934,1583,1472,1223,l 151,733cm' 1 
[0317] 

mmm 295 

(<b*tt 295 <DS£) 

N-[4-(4-<7aP^xy+vpx-;U]-N-(2->^JU- 
6 5 7,8,9-xh^tKPt 0| J^K[4 5 5-b]7-tft 0 >-5--r'J 

x>)75>(0.38g)ir^/— ;u(i 1 .4mi)£ s 
B»(115/il).5/7^HJtKPl53»^hU^A 
(126mg)£iin*.T\ MSICT 2 SPelii^Lfco 

yu^^A^PTh^^-icrffiilL, n-[4-(4- 



[0316] 

Working Example 2 94 
(Production of compound 294 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] -N- to (2 -methyl -6, 7, 8, 
9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) 
amine (0.19 g ) 2 hours it agitated with the room temperature 
including methanol (5.7 ml ), acetic acid (57;mu 1 ), including 
cyano tri hydro boric acid sodium (63 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted v/ith ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 
[shirikagerukaramukuromatogurafii ], N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-amine 
(compound 294 ) (142 mg ) wasacquired. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de 1.64 - 
2.03 (4 H, m ), 2.28 (3 H, s ), 3.20 (1 H, m ), 3.48 (1 H, m ), 
3.75 - 3.84(1 H, m ), 4.69 (1 H, m ), 6.15 - 6.29 (2 H, m ), 
6.37 (1 H, d, J=7.6Hz ), 6.87 - 7.14 (4 H, m ), 7.34 (1 H, t, 
J=8.0Hz ), 7.83(1 H, s) 

IR (KBr ) 29,341,583,147,212,231,151,733 cm 
<sup>-K/sup> 

[0317] 

Working Example 2 95 
(Production of compound 295 ) 

N- [4 - (4 -chlorophenoxy ) phenyl ] -N- to (2 -methyl -6, 7, 8, 
9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) 
amine (0.38 g ) 2 hours it agitated with the room temperature 
including methanol (1 1 .4 ml ), acetic acid (1 15;mu 1 ), 
including cyano tri hydro boric acid sodium (126 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 
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<7D07iy*vpx=jU]-2-y^U-6,7,8,9-^h 
7tKPe'J5K[4,5-b]74fbf>-5-75>«b^ft 
295X21 5mg)^#fc. 



'H-NMR(DMSO-d 6 )<S 1.78-2. 14(4H,m), 2.28(3 
H,s), 3.24(lH,m), 3.48(lH,m), 4.68(1 H,m), 5.9 
9(lH,d,J=7.0Hz), 6.80-6.88(4H,m), 7.02(lH,m), 
7.33(lH,d,J=8.8Hz), 7.87(lH,s) 

lR(KBr)3254,2934,1588,1483,1233,826,731cm- 1 



[0318] 

mmm 296 

(itS® 296 <J)Wk) 

N-(2,9-i//^;U-6,7,8^-xh5tKai;'JSK[4^- 

b]7-tf t°>-5-^ >j x>)-4-[[( i -/ ^;ut- h^y- 

;U-5--r^)y^,/l,]X J ;U7T-^]7 7 - , J>(0.12g) 
K>*/-,/K3.6ml)£aP*.. R»(35jUl), vTV 
hUtKPl55^hU^A(38mg)^P^T.MS 
ICT 2 B#|»lI#Lfc. 



^yi/-N-[4-[[(i->^;i/-xhv7— ^u-s-fW? 

;i/]7.;U7T-7U]^x-;U]-6,7,8,9-xh^tKPt° 
'JSK[4,5-b]7-ift:>-5-75>0b^^ 296)(81m 

mpl 55-158 deg C. 

'H-NMR(CDC1 3 )5 1.80-2.08(4H,m), 2.41(3H,s), 
3.13(3H,s), 3.27-3.40(2H,m), 3.78-3.95(lH, 
m), 3.87(3H,s), 4.32(2H,s), 4.74(1 H,m), 6.44- 
6.52(3H,m), 7.07(2H,d,J=8.8Hz), 7.85(1 H,s) 



[0319] 

mmm 297 

297 CD Sit) 

N-(2,9-v^f^-6 ) 7 1 8,9-f t h*P t° U 5K[4,5- 
b]7-t*t°>-5-'f l J : r>)-3-[(5-> i ?;i/-2-7i-;i/- 
1,3-^-^-9-1/— yU-4-1';U)>h4rV]T- l J>(0.43 
g)lc^/-;H12.9ml)£J]D;u B»(109//l), V 
7/K'JtKPl5d^±hU^A(119mg)^AP^ 
T, MKT 2 ftlfflfllttLfc. 



2003-11-11 

[shirikagerukaramukuromatogurafii ], N- [4 - (4 
-chlorophenoxy ) phenyl ] - 2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-amine 
(compound 295 ) (215 mg ) wasacquired. 

<sup>l</sup>H-nmr (DMSO -d<sub>6</sub> );de 1.78 - 
2.14 (4 H } m ), 2.28 (3 H, s ), 3.24 (1 H, m ), 3.48 (1 H, m ), 
4.68 (1 H, m ), 5.99(1 H, d, J=7.0Hz ), 6.80 - 6.88 (4 H, m ), 
7.02 (1 H, m ), 7.33 (1 H, d, J=8.8Hz ), 7.87 (1 H, s ) 

IR (KBr ) 32,542,934,158,814,831,233,826,731 cm 
<sup>-l</sup> 

[0318] 

Working Example 2 96 
(Production of compound 296 ) 

N- (2 and 9 -dimethyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 
and 5 -b ] azepine -5-ylidene ) - 4 - to [[ (1 -methyl tetrazole 
-5-yl ) methyl ] sulfanyl ] aniline (0.12 g ) 2 hours it agitated 
with the room temperature including methanol (3.6 ml ), 
acetic acid (35;mu 1 ), including cyano tri hydro boric acid 
sodium (38 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 and 9 -dimethyl -N- 
[4 - [[ (1 -methyl -tetrazole -5-yl ) methyl ] sulfanyl ] phenyl ] 
- 6, 7, 8 and 9 - [tetorahidoropirimido ] [4 and 5 -b ] azepine 
-5-amine (compound 296 ) (81 mg ) was acquired. 

mpl55-158deg C. 

<sup>K/sup>H-nmr (CDCl<sub>3</sub> );de 1.80 - 2.08 (4 
H, m ), 2.41 (3 H, s ), 3.13 (3 H, s ), 3.27 - 3.40 (2 H, m ), 
3.78 -3.95 (1 H, m ), 3.87 (3 H, s ), 4.32 (2 H, s ), 4.74 (1 H, 
m ), 6.44 - 6.52 (3 H, m ), 7.07 (2 H, d, J=8.8Hz ), 7.85 (1 H, 
s) 

[0319] 

Working Example 2 97 
(Production of compound 297 ) 

N- (2 and 9 -dimethyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 
and 5 -b ] azepine -5-ylidene ) - 3 - to [ (5 -methyl -2- phenyl 
-1,3- oxazole -4- yl ) methoxy ] aniline (0.43 g ) 2 hours it 
agitated with the room temperature including methanol (12.9 
ml ), acetic acid (109;mu 1 ), including cyano tri hydro boric 
acid sodium (1 19 mg). 
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Klftx^;HcT«iliJLfc. 



*ET»«£lfc*U »6*tfc»at^U*^ 
^^A^PTK^-r-lcTifiSU 2,9-$?* 
^•;u-N-[3-[(5->^-;u-2-^x^^-i,3-^-#-y-v/— 

;U-4--OI/)>h**>px=JI/]-6,7,8,9-^h7fcKn 
lf'J5K[4,5-b]7-lfbf>-5-75>(ft*» 297)(33 

'H-NMR(CDC1 3 ) 6 1.93-2. 10(4H,m), 2.41(3H,s), 
2.49(3H,m), 3.11(3H,s), 3.23-3.33(lH,m), 3.5 

7-3.65(lH,m), 3.90(1 H,d,J=6.6Hz), 4.63(lH,m), 
4.92(2H,s), 6.1 5-6.2 l(2H,m), 6.34-6.40(lH, 

m), 7.06(lH,t,J=8.4Hz), 7.39-7.46(3H,m), 7.98- 

8.03(2H,m), 8.05(1 H,s) 

1^^)3275,2930,1584,1190,733^-' 
[0320] 

mmm 29s 

(it-SMl 298 (OSIift) 

3-[(5-*?JU-2-7x— ;i/-l,3-;j-4F--9- 1 /— ;U-4--< 
;i/)>h^v]-N-(2-y5 L ;U-6,7,8,9--rh ; 7t h*P tf 'J 
5K[4,5-b]THft o >-5-'T , Jf : >)7- l J>(0.40g)[Z 
;i,(12.0ml)£ JPjls Sf ft(104 ju 1). v7/ 
h'JtKPl55^^-h'J't7A(114mg)^»D^T,B 
;£ICT2l#P B , Hi#Lfco 



*ET»«£»*U *#bftf_$l;l£v l J*y 

-N-[3-[(5->^-»l/-2-7'x^^-l,3-7|-^- , 7-y— JU-4 
-^l>)*Mri/px— ;i/H,7,8,9-Th7fcKnbf'J 
5K[4,5-b]7Hfbf>-5-75>«b-&^l 298)(197m 

'H-NMR(CDC1 3 ) 5 1.78-2.09(4H,m), 2.41 (3H,s), 
2.46(3H,s), 3.31(lH,m), 3.45(lH,m), 3.83-3.9 
0(lH,m), 4.06(1 H,d,J=7.0Hz), 4.64(lH,m), 4.9 
2(2H,s), 5.55-5.60(lH,m), 6.19-6.23(2H,m), 6. 
35-6.40(lH,m), 7.06(lH,t,J=8.2Hz), 7.40-7.46(3 
H,m), 7.98-8.03(2H,m), 8.13(lH,s) 

IR(KBr)3248,2938,1590,1435,l 190,910,733cm- 1 



2003-11-11 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 and 9 -dimethyl -N- 
[3 - [ (5 -methyl -2- phenyl -1, 3- oxazole -4- yl ) methoxy ] 
phenyl ] - 6, 7, 8 and 9 - [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-amine (compound 297 ) (330 mg ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1 .93 - 2. 10 (4 
H, m ), 2.41 (3 H, s ), 2.49 (3 H, m ), 3.1 1 (3 H, s ), 3.23 - 
3.33(1 H, m ), 3.57 - 3.65 (1 H, m ), 3.90 (1 H, d, J=6.6Hz ), 
4.63 (1 H, m ), 4.92 (2 H, s ), 6.15 - 6.21 (2 H, m ), 6.34 -6.40 
(1 H, m ), 7.06 (1 H, t J=8.4Hz ), 7.39 - 7.46 (3 H, m ), 7.98 - 
8.03 (2 H,m), 8.05(1 H,s) 

IR (KBr ) 3,275,293,015,841,190,733 cm <sup>-K/sup> 
[0320] 

Working Example 2 98 
(Production of compound 298 ) 

3 - [ (5 -methyl -2- phenyl -1,3- oxazole -4- yl ) methoxy ] 
-N- to (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 
-b ] azepine -5-ylidene ) aniline (0.40 g ) 2 hours it agitated 
with room temperature including methanol (12.0 ml ), acetic 
acid (104;mu 1 ), including cyano tri hydro boric acid sodium 
(114mg). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 -methyl -N- [3 - [ (5 
-methyl -2- phenyl -1,3- oxazole -4- yl ) methoxy ] phenyl ] - 
6, 7, 8 and 9 - [tetorahidoropirimido ] [4 and 5 -b ] azepine 
-5-amine (compound 298 )(197 mg ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.78 - 2.09 (4 
H, m ), 2.41 (3 H, s ) ; 2.46 (3 H, s ), 3.31 (1 H, m ), 3.45 (1 H, 
m ), 3.83- 3.90 (1 H, m ), 4.06 (1 H, d, J=7.0Hz ), 4.64 (1 H, 
m ), 4.92 (2 H, s ), 5.55 - 5.60 (1 H, m ), 6.19 - 6.23 (2 H, 
m ),6.35 - 6.40 (1 H, m ), 7.06 (1 H, t, J=8.2Hz ), 7.40 - 7.46 
(3 H, m ), 7.98 - 8.03 (2 H, m ), 8.13 (1 H, s ) 

IR (KBr) 32,482,938,159,014,351,190,910,733 cm 
<sup>-l</sup> 
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299 



[0321] 

mMW 299 

(its 

8 ) 9-xh J 5tKPlf , J5K[4 ) 5-b]T4ftf>-5-75> 
(0.1 lg)£ N,N-S?/^l,*^.ZO'5K(2.2rol)lZj8 

fl?U 60%7k*^b-f MJ't? A(i3mg)£J)Q;U 2-<P 

□ □-N,N-^^5 L ;L-T-trhTSK(45//l)$toxfc 
Vts m&izr 18 ISMHHtLfc. 

;U*7A2P7h^7*— iCTttHU 2-[5-[3- 
(3-^PP7xy*S/)T— U-/]-2-y^;U-5 f 6 f 7 f 8-T- 
h7tKPtf l JSK[4^-b]T-tftf>-9--fJUl-N > N-5? 
^U7-bh75Ktfb£tt 299)(21mg)£»fco 

'H-NMR(CDC1 3 ) 5 1 .90-2. 1 5(4H,m), 2.44(3H,s), 
2.98(3H,s), 3.09(3H,s), 3.53-3.65(2H,m), 3.99 
(lH,d,J=16.2Hz), 4.64(lH,m), 4.89(lH,d,J=16.2 
Hz), 4.96(1 H,d,J=7.0Hz), 6.24-6.42(3H,m), 6.8 
3-6.89(lH,m), 6.99-7.26(4H,m), 8.08(lH,s) 

[0322] 

300 

(it£ty 300 (DSlfi) 

2-[5-[3-(3-<7PP^xy^v)7-'J> f ]-2.>TyU-5, 
6,7 s 8-xh^tKPt 0, JSK[4,5-b]7-tft <> >-9--r^]- 
N,N-v/^;U7-bh75K(1.14g)$ CHIRALPAK 
AD(50mmID x 500mmL)$-fflL^T3te ! ¥ : ^fiJ 
L,(+)-2-[5-[3-(3-^PP^xy4 L v)7^ , J/]-2-> 
^U-5,6,7,8-7 1 h^t KP tf «J £ K[4,5-b]74f tf >- 
9--f;U]-N,N-i/^^;b7-bh75K«b^*l 300)(5 
15mg)£*#fc 0 

[Of] D =+13.1° (C=0.46,^^y— ;U,20 deg C) 
lR(KBr)3312,2934,1653, 1583,1223,1 150,731cm" 



[0321] 

Working Example 2 99 
(Production of compound 299 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -6, 7, 8, 9- it 
melted [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-amine 
(0.1 1 g ) in N, N- dimethylformamide (2.2 ml ),2 -chloro -N, 
N- dimethylacetamide after adding (45;mu 1 ), 18 hours it 
agitated with room temperature including 60% sodium 
hydride (13 mg). 

In reaction mixture it extracted with ethylacetate including 
sodium bicarbonate-saturated water , 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], 2 - [5 - [3 - (3 
-chlorophenoxy ) anilino ] - 2 -methyl -5, 6, 7, 8- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -9-yl ] -N, N- 
dimethylacetamide (compound 299 ) (21 mg ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.90 - 2.15 (4 
H, m ), 2.44 (3 H, s ), 2.98 (3 H, s ), 3.09 (3 H, s ), 3.53 - 
3.65(2 H, m ), 3.99 (1 H, d, J=16.2Hz ), 4.64 (1 H, m ), 4.89 
(1 H, d, J=16.2Hz ), 4.96 (1 H, d, J=7.0Hz ), 6.24 - 6.42 (3 H, 
m ), 6.83 - 6.89(1 H, m ), 6.99 - 7.26 (4 H, m ), 8.08 (1 H, s ) 

[0322] 

Working Example 300 
(Production of compound 300 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -5, 6, 7, 
8- [tetorahidoropirimido ] [4 and 5 -b ] azepine -9-yl ] -N, N- 
dimethylacetamide (1 .14 g ) optical resolution was done 
making use of ChiralPak AD (50 mmlDX 500mmL ),(+) - 2 - 
[5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -5, 6, 7, 8- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -9-yl ] -N, N- 
dimethylacetamide (compound 300 ) (515 mg ) was acquired. 

[;al] <sub>D</sub>=+13.1* (C=0.46, methanol , 20deg C ) 

IR (KBr ) 3 3 1 ,229,34 1 ,653, 1 5 8,3 1 2,23 1 , 1 50,73 1 cm 
<sup>-K/sup> 



5c*»*TilC25H28N502CI<tLr 






elemental analysis values C25H28N502C1 doing 


Calcd. :C, 64. 44;H. 6. 06;N 


15. 03 
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Calcd.:C,64.44;H,6.06;N 


15.03 


Found : 


:C, 64. 51 ; 


;H. 6. 25; 


;N, 


15. 05 


Found: 


:C,64.51; 


; H,6.25; 


;N, 


15.05 



[0323] 
HJ£#y 301 
(it£ty 301 

2-[5-[3-(3-<7PP7xy^i/)7- l J/]-2-^^;U-5, 
6,7 5 8-xh^tKPt° f JSK[4,5-b]7-tft°>-9-><^]- 
N,N-v>^U7^h7£K(U4g)£ CHIRALPAK 
AD(50mmID x 500mmL)£m*T3fc¥##J 
U (-)-2-[5-[3-(3-^7P n7x</*5/)7-'J/]-2-> 
^;U-5A7 > 8--xh : 7tKPt: , JSK[4,5-b]7^t 0 >- 
9-f;U]-N,N-v>^^7-lrh75K(^b^% 301)(5 
21mg)£»fc. 

[Qr] D =-14.5° (C=0.43,/^y-;U,20 deg C) 
IR(KBr)3299,2934,1651, 1584,1223,1 150,731cm" 



[0323] 

Working Example 301 
(Production of compound 301 ) 

2 - [5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -5, 6, 7, 
8- [tetorahidoropirimido ] [4 and 5 -b ] azepine -9-yl ] -N, N- 
dimethylacetamide (1 . 14 g ) optical resolution was done 
making use of ChiralPak AD (50 mmlDX 500mmL ),(-) - 2 - 
[5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 -methyl -5, 6, 7, 8- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -9-yl ] -N, N- 
dimethylacetamide (compound 301 ) (521 mg ) was acquired. 

[;al] <sub>D</sub>=-14.5* (C=0.43, methanol , 20deg C ) 

IR (KBr ) 329,929,34 1 ,65 1 , 1 58,4 1 2,23 1 , 1 50,73 1 cm 
<sup>-K/sup> 



5c*#ffl!lC25H28N502CI±:LT 








elemental analysis values C25H28N502C1 doing 








Calcd. :C, 64. 44;H, 6. 06;N 


15. 03 


Calcd.:C,64.44;H,6.06;N 


15.03 


Found : 


:C, 64. 31 ; 


;H, 5. 85; 


;N, 


1 


4. 87 


Found: 


:C,64.31 ; 


; H,5.85; 


;N, 


1 


4. 87 


[0324] 

mmm 302 




[0324] 

Working Example 302 









(<b£«J 302 

3-(l,3-^>y^7 % y---^-2---<^yh^V)-N-(2-y 
T;U-6,7,8,9-T-h^tKPt 0| J^K[4,5-b]7-rit 0 >- 
5--f'Jx>)7- , J>(0.21g)[C>^y-;K6.3ml)^ 
miLs mM(59u 1), S/Tyh'JtKPSdK+h'J 
^A(65mg)£Jn*T.MlcT 2 B*|B«#L 



(Production of compound 302 ) 

3 - (1 and 3 -benzothiazole -2- yl methoxy ) -N- to (2 -methyl 
-6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine 
-5-ylidene ) aniline (0.21 g ) 2 hours it agitated with room 
temperature including methanol (6.3 ml ), acetic acid (59;mu 
1 ), including cyano tri hydro boric acid sodium (65 mg ). 



It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 
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JU^A^n^H^^-icTffiiSU N-[3-(l, 
3-*y x S?7 % J— yu-2--f;u>h+'>pi-;i/]-2- 

>^;U-6,7,8,9--Th5tKDe'J5K[4,5-b]7-iftf 
>-5-T5>(ft^» 302)(121mg)£#fco 



'H-NMR(CDC1 3 ) 6 1.83-2. 13(4H,m), 2.47(3H,s), 
3.24-3.47(2H,m), 4.64(lH,m), 5.38(lH,m), 5. 
42(2H,s), 6.20-6.26(2H,m), 6.35-6.41(lH,m), 
7.06(1 H,t,J=7.8Hz), 7.38-7.53(2H,m), 7.86-7.91 
(lH,m), 8.02(1 H,d,J=8.0Hz), 8.15(lH,s) 

IR(KBr)3252,293 8, 1 5 90, 1 43 5, 1 1 92,73 1 cm" 1 



[0325] 

303 

(it£V!l 303 (Dglit) 

3-[(E)-2-(5->5 1 ;U-2-7i->»U-l,3-^+)-l/--'U 
-4-^U)Xx-^]-N-(2-;*7;U-6,7,8,9>f 1 K 
Pt O| J5K[4,5-b]THft°>-5-'T'Jx>)7 7 - , J>(0. 
16g)IO*/— ;i/(4.8ml)*JO?L» KK(42jl/l), •> 
7/MJtKnl5 ; 5K-*-HJ^A(46mg)£flPx.-C. 

SffllCT 3 miwiittLfc. 



-N-[3-[(E)-2-(5-y^;^-2-7xx;^-l > 3-^-4^■tt• , / 
— 7U-4--f;U)X^f-yU]^i-;U]-6,7,8,9--xh7t 
Kotf'J5K[4^-b]7Hftf>-5-75>(<b*«J 303) 
(83mg)£#fco 

'H-NMR(CDC! 3 )5 1.93-2.20(4H,m), 2.48(3H,s), 
2.49(3H,s), 3.35-3.49(2H,m), 3.96(lH,m), 4.7 
0(lH,m), 5.18(lH,s), 6.45-6.50(lH,m), 6.73(1 
H,m), 6.82(lH,d,J=15.6Hz), 6.94(1 H,d,J=7.8H 
z), 7.15(lH,t,J=7.8Hz), 7.25(lH,d,J=15.8Hz), 
7.41-7.49(3H,m), 8.03-8.09(2H,m), 8.21(lH,s) 

IR(KBr)324 1 ,2926,1 584,1443,73 1 cm -1 

[0326] 

Hflffi^J 304 

(its® 304 <omm) 

2->^;i/-6,7,8,9-T-hvtKne'J5K[4,5-b]7-t? 
t°>-5-^->(1.5g)ICh;UX>(45ml)^*DK.,3-(^ 



2003-11-11 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- [3 - (1 and 3 
-benzothiazole -2- yl methoxy ) phenyl ] - 2 -methyl -6, 7, 8, 
9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-amine 
(compound 302 ) (121 mg ) wasacquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.83 - 2.13 (4 
H, m ), 2.47 (3 H, s ), 3.24 - 3.47 (2 H, m ), 4.64 (1 H, m ), 
5.38(1 H, m ), 5.42 (2 H, s ), 6.20 - 6.26 (2 H, m ), 6.35 - 6.41 
(1 H, m ), 7.06 (1 H, t, J=7.8Hz ), 7.38 - 7.53 (2 H, m ),7.86 - 
7.91 (1 H, m ), 8.02 (1 H, d, J=8.0Hz ), 8.15 (1 H, s ) 

IR (KBr ) 32,522,938,159,014,351,192,731 cm 
<sup>-K/sup> 

[0325} 

Working Example 303 
(Production of compound 303 ) 

3 - [ (E ) - 2 - (5 -methyl -2- phenyl -1, 3- oxazole -4- yl ) 
ethenyl ] -N- to (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] 
[4 and 5 -b ] azepine -5-ylidene ) aniline (0.1 6 g ) 3 hours it 
agitated with room temperature including methanol (4.8 ml ), 
acetic acid (42;mu 1 ), including cyano tri hydro boric acid 
sodium (46 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 -methyl -N- [3 - [ (E ) 
- 2 - (5 -methyl -2- phenyl -1,3- oxazole -4- yl ) ethenyl ] 
phenyl ] - 6, 7, 8 and 9 - [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-amine (compound 303 )(83 mg ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.93 - 2.20 (4 
H, m ), 2.48 (3 H, s ), 2.49 (3 H, s ), 3.35 - 3.49 (2 H, m ), 
3.96(1 H, m ), 4.70 (1 H, m ), 5.18 (1 H, s ), 6.45 - 6.50 (1 H, 
m ), 6.73 (1 H, m ), 6.82 (1 H, d, J=15.6Hz ), 6.94 (1 H, d, 
J=7.8Hz ), 7.15(1 H, t, J-7.8Hz ), 7.25 (1 H, d, J=15.8Hz ), 
7.41 - 7.49 (3 H, m ), 8.03 - 8.09 (2 H, m ), 8.21 (1 H, s ) 

IR (KBr ) 3,241,292,615,841,443,731 cm <sup>-K/sup> 

[0326] 

Working Example 304 
(Production of compound 304 ) 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (1 .5 g ) 30 hour heating and refluxing it did 
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r/5?;U***>)7-'J>(3.4g)£jta*fcafc, 
;H>*;Ut|C/1&— #l0*!l(O.32g)£ft]*.T 30 

BtiHMniamtifc. 



^*7A^P7h^7^- ICCMKU N-[3-C< 
>v;bt+vpi-;H-N-{2->fJW,7 > 8,9-fh 
5tKaeysK[4^-b]74?br>-5--fUf f >)TS> 
(l.lg)£f#fc. 

N-[3-C<>S/;U***>pi=JU]-N-(2-^;U-6, 
7,8,9-T-h^tKat°'J5K[4,5-b]T-tr'e>-5-'r i J 
J r>)T5>(1.0g)ICpt^ry-;K30ml)^iP^.,B 
»(0.32ml),e/7/l* l JtKoiS5il^h , J^A(0.3 
5g)£aa*.T. MSICT 3 Mum If Lfco 



»ET»i«£l**U »6*ifc»»*^'J*y 
;U*7A^PThy77-f— l=T*§MU N-[3-C< 
>v;U**vpi-./U]-2-.^l>-6 > 7 ) 8,9>fh ; 5t: 
KPe«J5K[4 > 5-b]7-tr"t°>-5-75>ab^%l 304) 
(0.57g)^^#fc o 



'H-NMR(CDC1 3 ) 5 1.92-2.14(4H,m), 2.48(3H,s), 
3.32-3.48(2H,m), 3.91(lH,d,J=7.0Hz), 4.62(1 
H,m), 5.00(2H,s), 5.12(lH,m), 6.18-6.24(2H, 
in), 6.32-6.38(lH,m), 7.10(lH,t,J=8.2Hz), 7.30- 
7.44(6H,m), 8.16(lH,s) 

[0327] 

mmm 305 

(fc£*B 305 0>S!l£) 

2-^;U-6,7,8 ( 9-xh : 7tKoe i J5K[4 > 5-b]7-tf 
fc°>-5-*>(0.20g)IC|--;UX>(6.0ml)£jjQ*.,3- 
[[2-(4-^PP7xX^U)-l,3-^-4r-y-y— ;U-4--T;U] 
/h^*>]7= , J>(0.67g)$*lS.fcft»/<7h;H 
7kft»(43mg)* 30B#IH 

W»x^HCT«lUJLfc. 



2003-11-11 

after adding the(benzyloxy ) aniline (3.4 g ), including 
p-toluenesulfonic acid acid *monohydrate (0.32 g ) including 
toluene (45 ml ), 3 -. 

In room temperature alter cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- [3 - (benzyloxy ) 
phenyl ] -N- (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 
and 5 -b ] azepine -5-ylidene ) amine (1.1 g ) was acquired. 

N- [3 - (benzyloxy ) phenyl ] -N- to (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) 
amine (1 .0 g ) 3 hours it agitated with the room temperature 
including methanol (30 ml ), acetic acid (0.32 ml ), including 
cyano tri hydro boric acid sodium (0.35 g ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafli ], N- [3 - (benzyloxy ) 
phenyl ] - 2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 
5 -b ] azepine -5 -amine (compound 304 ) (0.57 g ) 
wasacquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.92 - 2.14 (4 
H, m ), 2.48 (3 H, s ), 3.32 - 3.48 (2 H, m ), 3.91 (1 H, d, 
J=7.0Hz ), 4.62(1 H, m ), 5.00 (2 H, s ), 5.12 (1 H, m ), 6.18 - 
6,24 (2 H, m ), 6.32 - 6.38 (1 H, m ), 7.10 (1 H, t, J=8.2Hz ), 
7.30 -7.44 (6 H,m), 8.16(1 H, s ) 

[0327] 

Working Example 305 
(Production of compound 305 ) 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.20 g ) 30 hour heating and refluxing it did 
after adding the [[2 - (4 -chlorophenyl ) - 1 and 3 -oxazole -4- 
yl ] methoxy ] aniline (0.67 g ), including p-toluenesulfonic 
acid acid *monohydrate (43 mg ) including toluene (6.0 ml ), 
3-. 

In room temperature after cooling, it extracted with 
ethylacetate in addilion reaction mixture to in sodium 
bicarbonate-saturated water . 
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)Ut> : ?^a-?b7?z>4-\zzmML. 3-[[2-(4- 
^aP7x-^)-i,3-^-^-9-V— /U-4--OU]>h* 
*>]-N-(2-y^;U-6,7,8,9-Th ; 5tKnif l J5K[4,5- 
b]74ft°>-5-^ l J-T>)T- l J>(0.34g)^#fc o 



3-[[2-(4-^PP7x^;U)-l,3-^-9-y-;U-4--< 
;i/]>h*v]-N-(2-^Jl>-6,7,8,9-Th7tKPt?'J 
5K[4 ) 5-b]74ft°>-5-<'J : r>)T- , J>(0.34g)IC 
;K10.2ml)^i)Px.. ftH(85/M). vT/h 
'JtKPl5 ; 5K^-h'J't7A(93mg)^i0xr, Sim 
ICT 3 RM«#Lfc. 



^A^A^a^Hf^-f— ICTIBSU N-[3-[[2- 
(4-0 P P 7 1= ; I/)- 1 ,3 "J— )V\ * h 
* *>]7x=.;U]-2-y T JU-6,7,8,9-7 1 h^fc h'P tf 'J 
5K[4,5-b]7Hft o >-5-T5>0b^fel 305)(241m 

'H-NMR(CDC1 3 )(5 1.85-2.16(4H,m), 2.47(3H,s), 
3.24-3.34(lH,m), 3 .40-3 .45(1 H,m), 3.95(lH,d, 

J=6.9Hz), 4.64(lH,m), 5.01(2H,s), 5.13(lH,m), 
6.19-6.25(2H,m), 6.35-6.39(lH,m), 7.08(lH,t,J 

=8.1 Hz), 7.41-7.46(2H,m), 7.96-8.01 (2H,m), 8. 

16(lH,s) 



5c*»«ffltC25H24N5O2CI-0. 5H20<tLT 




elemental analysis values C25H24N5O2Cl*0.5H2O doing 


Calcd. :C, 63. 76;H 


, 5. 35;N, 


14. 87 


Calcd.:C,63.76;H 


5.35 ;N, 


14. 87 


Found : 


:C, 63. 77; 


;H, 


5. 45; 


;N, 


1 


4. 69 


Found: 


:C,63.77; 


;H, 


5.45; 


;N, 


1 


4. 69 



[0328] [0328] 



HJS£#] 306 Working Example 306 

(ft£1fc 306 <Dgi£) (Production of compound 306 ) 
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With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 
[shirikagerukaramukuromatogurafii ], 3 - [[2 - (4 
-chlorophenyl ) - 1 and 3 -oxazole -4- yl ] methoxy ] -N- (2 
-methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-ylidene ) aniline (0.34 g ) was acquired. 

3 - [[2 - (4 -chlorophenyl ) - 1 and 3 -oxazole -4- yl ] 
methoxy ] -N- to (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) 
aniline (0.34 g ) 3 hours it agitated with room temperature 
including methanol (10.2 ml ), acetic acid (85;mu 1 ), 
including cyano tri hydro boric acid sodium (93 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- [3 - [[2 - (4 
-chlorophenyl ) - 1 and 3 -oxazole -4- yl ] methoxy ] phenyl ] 
- 2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-amine (compound 305 ) (241 mg ) wasacquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.85 - 2.16 (4 
H, m ), 2.47 (3 H, s ), 3.24 - 3.34 (1 H, m ), 3.40 - 3.45 (1 H, 
m ),3.95 (1 H, d, J=6.9Hz ), 4.64 (1 H, m ), 5.01 (2 H, s ), 
5.13(1 H,m), 6.19 -6.25 (2 H,m), 6.35-6.39(1 H, 
m ),7.08 (1 H, t, J=8.1Hz ), 7.41 - 7.46 (2 H, m ), 7.96 - 8.01 
(2 H,m), 8.16(1 H,s) 



JP2003321472A 

2->5 L ;U-6 ) 7,8,9-xh7tKPt°U5hK5-b]7-tf 
t°>-5-*>(0.20g)ICh;UX>(6.0ml)£flPjU3- 
[(2-7i-JI/-l,3-f7y- ;u-4--f;u)p«h+v]7 
-'J>(0.64g)^*P^fc^./^h;UX>X;U7fN> 
K--7Xfil^)(43mg)^iPx.r 30 B$MinHftjl9![ 



JUfc^A^PTKf^f— (CTttKU N-(2-> 
^^U-6,7,8,9-Th7tKPbf'J5K[4,5-b]7-tftf>- 
5-'T'Jf : >)-3-[(2-7xZL/l / -l,3-5 1 7'y— yU-4-^ 
;U)>h**>]7 , x'J>(0.33g)*»fco 



N-(2->^;U-6,7,8,9--t h^fcKO b? 'J5K[4,5-b]7 
i?t°>-5--< l J : f>)-3-[(2-7x^>IU-l,3-T7 t /— 
;U-4-<;U)>h*v]7- , J>(0.33g)IO^y— ;U 
(9.9ml)£*P;L. »B(86j/l). SOVHJfcKPlSS 
K^-h , J^A(94mg)^P^.T.mSlCT 3 ftM 



^•;U-6,7,8,9--rh7tKPe'J5K[4,5-b]74fe>- 
5--f;i/)-N-[3-[(2-7x^;U-l,3- : 7 c 7V r — ;i/-4-<f 
JU)*h4r*>pi^U]75>(fl;*fll 306)(223mg) 

'H-NMR(CDC1 3 ) 5 1.85-2. 16(4H,m), 2.47(3H,s), 
3.27-3.45(2H,m), 3.94(1 H,d,J=7.0Hz), 4.64(1 
H,m), 5.13(lH,m), 5.21(2H,s), 6.20-6.25(2H, 
m), 6.36-6.42(1 H,m), 7.07(1 H,t,J=8.4Hz), 7.29 
(lH,s), 7.41-7.47(3H,m), 7.92-7.98(2H,m), 8.1 
7(lH,s) 

IR(KBr)3248,2936,l 590, 1 435, 1 1 9 1 ,733cm" 1 



[0329] 
Mfam 307 

(it-sw 307 <omm 

4-[(3--hP 7i/+y)^f;i/]-2-fl - )V- 1 ,3-* 
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2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5 -on (0.20 g ) 30 hour heating and refluxing it did 
after adding the[ (2 -phenyl -1, 3- thiazole -4- yl ) methoxy ] 
aniline (0.64 g ), including p-toluenesulfonic acid acid 
*monohydrate (43 mg ) including toluene (6.0 ml ), 3 -. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- (2 -methyl -6, 7, 8, 
9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) - 

3 - [ (2 -phenyl -1, 3- thiazole -4- yl ) methoxy ] aniline (0.33 
g ) was acquired. 

N- (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-ylidene ) - 3 - to [ (2 -phenyl -1, 3- thiazole -4- yl ) 
methoxy ] aniline (0.33 g ) 3 hours it agitated with the room 
temperature including methanol (9.9 ml ), acetic acid (86;mu 
1 ), including cyano tri hydro boric acid sodium (94 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- (2 -methyl -6, 7, 8, 
9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-yl ) -N- [3 - 
[ (2 -phenyl -1, 3- thiazole -4- yl ) methoxy ] phenyl ] amine 
(compound 306 ) (223 mg ) wasacquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.85-2.16 (4 
H, m ), 2.47 (3 H, s ), 3.27 - 3.45 (2 H, m ), 3.94 (1 H, d, 
J=7.0Hz), 4.64(1 H,m),5.13 (1 H,m),5.21 (2 H, s ), 6.20- 
6.25 (2 H, m ), 6.36 - 6.42 (1 H, m ), 7.07 (1 H, t, J=8.4Hz ), 
7.29(1 H, s ), 7.41 - 7.47 (3 H, m ), 7.92 - 7.98 (2 H, m ), 8.17 
(1 H,s) 

1R (KBr ) 32,482,936,159,014,351,191,733 cm 
<sup>-K/sup> 

[0329] 

Working Example 307 
(Production of compound 307 ) 

4 - [ (3 -nitro phenoxy ) methyl ] - 2 -thienyl -1,3- oxazole it 
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;U(7.3g)£ 85%X^y— ;U(183ml)r=?g 
*PL. tS<b*^U*>^A(1.34g). il7cf*(6.8g)£fln 
*.4B#|HI*0l»iI»Lfco 

SsSfcJfrlJlffc, -fe^-fhiiflU ftHx^Ucx 
■ *.M*x*juicTttttiLfc 0 

»ET*«*»*U »6*ifc»»*2/U*y 
^A^ASmvhSf^-f— ICTHBU 3-[(2-* 
xn;U-i,3-^ H ty-^-4--r;U)^h+v]7-»J 
>(4.5g)£*#fco 

2.y^;U-6,7 5 8 > 9- J f h^tKPt 0, JSK[4,5-b]T4f 
tf>-5-^->(0.20g)fCh;UX>(6.0ml)**PiL.3- 
t(2^X-jU-l,3-^^-9"y-;U-4->f;U)>h4rV] 

7- u>(o.6ig)£iP;Lfc&, /<5h;ux>*;u* 
>»»-7jCfnto(43mg)£in*.T 30 ftMJn&jB 
SiELfco 

ttBx^MCTttttiLfc. 



JUrt^A^P Vhy^^-f— icraSL. N-(2-* 
^JU-6,7,8,9-xh7tKPhf , J5K[4 > 5-b]74ftf>- 

s-^gx^H-^-^xx^-i^-^-y-^/— ;u-4- 



N-(2-^;U-6,7,8,9-Th^tKPt 0| J5K[4,5-b]T 
^e>-5-^Uf r >)-3-[(2-^X-;U.l,3-^-++hy 
— ;U-4-f^)>h^>]7xiJ>(0.31g)IZ>$y— 
JU(9.3ml)£*Px.. ft»(82|/l). 5/7</HJfcKP 
IS3K^MJ^A(90mg)£j!jP*T, ^;£|CT3 B# 

«ET*J«*I*SU »e>*ifc««lcfi|pMW 



-N-[3-[[2-(2-fXZjl / ).l ) 3-t+1J-7-;i/.4^ 
t4 > 5-b]74ftf>-5-T5>«b^«l 307)(141mg)£ 
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melted (7.3 g ) in 85% ethanol (1 83 ml ), 4 hours heating and 
refluxing it did calcium chloride (1.34 g ), including reduced 
iron (6.8 g ). 

After cooling, celite filtration it did in room temperature , 
washed with ethylacetate . 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 3 - [ (2 -thienyl -1,3- 
oxazole -4- yl ) methoxy ] aniline (4.5 g ) was acquired. 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.20 g ) 30 hour heating and refluxing it did 
after adding the[ (2 -thienyl -1,3- oxazole -4- yl ) methoxy ] 
aniline (0.61 g ), including p-toluenesulfonic acid acid 
*monohydrate (43 mg ) including toluene (6.0 ml ), 3 -. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- (2 -methyl -6, 7, 8, 
9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) - 

3 - [ (2 -thienyl -1, 3- oxazole -4- yl ) methoxy ] aniline (0.31 
g ) was acquired. 

N- (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-ylidene ) - 3 - to [ (2 -thienyl -1, 3- oxazole -4- yl ) 
methoxy ] aniline (0.3 1 g ) 3 hours it agitated with the room 
temperature including methanol (9.3 ml ), acetic acid (82;mu 
1 ), including cyano tri hydro boric acid sodium (90 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurarli ], 2 -methyl -N- [3 - [[2 - 
(2 -thienyl ) - 1 and 3 -oxazole -4- yl ] methoxy ] phenyl ] - 6, 
7, 8 and 9 - [tetorahidoropirimido ] [4 and 5 -b ] azepine 
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l H-NMR(CDCl 3 ) (5 1.91-2.13(4H,m), 2.47(3H,s), 
3.28-3.50(2H,m), 3.94(1 H,d,J=7.0Hz), 4.64(1 
H,m), 4.99(2H,s), 5.14(lH,m), 6.20-6.25(2H, 
m), 6.32-6.39(1 H,m), 7.03-7. 14(2H,m), 7.44(1 
H,dd,J=5.2,1.2Hz), 7.63(2H,m), 8.16(lH,s) 

IR(KBr)3243 , 1 590, 1 433, 1 1 63cm" 1 



-5-amine (compound 307 )(141 mg ) was acquired. 

<sup>l</sup>H-nmr (CDCKsub>3</sub> );de 1.91 - 2.13 (4 
H, m ), 2.47 (3 H, s ), 3.28 - 3.50 (2 H, m ), 3.94 (1 H, d, 
J=7.0Hz ), 4.64(1 H, m ), 4.99 (2 H, s ), 5.14 (1 H, m ), 6.20 - 
6.25 (2 H, m ), 6.32 - 6.39 (1 H, m ), 7.03 - 7.14 (2 H, 
m),7.44(l H, dd, J=5.2, 1.2Hz), 7.63 (2 H,m), 8.16(1 H, 
s) 

IR (KBr ) 3243, 1590, 1433 and 1 163 cm <sup>-K/sup> 



5c*#ffiffiC23H23N5O2S-0. 5H20<tLT 




elemental analysis values C23H23N5O2S*0.5H2O doing 


Calcd. :C, 62. 42;H, 5. 47 ; N 


15. 83 


Calcd.:C,62.42;H,5.47;N 


15. 83 


Found : 


:C, 62. 59; 


;H, 5. 47; 


;N t 


15. 93 


Found: 


:C,62.59; 


; H,5.47; 


;N, 


15.93 


[0330] 


[0330] 



mmm 308 
(it£v» 308 omm 

2-^;U-6,7,8,9--rh : 7tKPt 0f J^K[4,5-b]7 7 Hz v 
t°>-5-7t->(0.20g)|rh;UX>(6.0ml)^APX, 3- 
[4-[(3-^PP7xy*S/)>^;U]-l,3-*+-y-l/— 

;u-2-^u]7-U>(o.68g)*JnAfc^,/^h;u 

X>X;U*>K— **P»(43mg)* 36 B$ 
MttlJR&atL*:. 

;U*^A^PTh^^— lrr«ML. 3-[4-[(3- 

^pp7xy+v)^;u]-i,3-7l-^r-y-y-;u-2-^ 

JI/]-N-(2-^JU-6 i 7,8,9-'rh5tKPbrU5K[4 f 5- 
b]T^t°>>5->f'J^>)7- l J>(0.27g)^»fco 

3.[ 4 .[(3^DP7i/+v)yfJb]-l,3-^fy 
— ;U-2-*f ;U]-N-(2->T ;U-6,7,8,9-T t KP t° 
l J^K[4,5-b]7-tft°>-5->r i JT : >)T-U>(0.27g) 
|Z>$/-;U(8.1ml)£iQ;L. ffFM(67/il), vyy 
h'JtKPl59^h l J^A(74mg)^ JP^.T. 
lCT2BMB»#Lfc 0 



Working Example 308 
(Production of compound 308 ) 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.20 g ) 36 hour heating and refluxing it did 
after adding the[4 - [ (3 -chlorophenoxy ) methyl ] - 1 and 3 
-oxazole -2- yl ] aniline (0.68 g ), including p-toluenesulfonic 
acid acid *monohydrate (43 mg ) including toluene (6.0 ml ), 
3-. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasreflned with 
[shirikagerukaramukuromatogurafii ], 3 - [4 - [ (3 
-chlorophenoxy ) methyl ] - 1 and 3 -oxazole -2- yl ] -N- (2 
-methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-ylidene ) aniline (0.27 g ) was acquired. 

3 - [4 - [ (3 -chlorophenoxy ) methyl ] - 1 and 3 -oxazole -2- 
yl ] -N- to (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 
and 5 -b ] azepine -5-ylidene ) aniline (0.27 g ) 2 hours it 
agitated with room temperature including methanol (8.1 ml ), 
acetic acid (67;mu 1 ), including cyano tri hydro boric acid 
sodium (74 mg ). 
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yu^^A^p^hy^-f— i-r»»L,N-[3-[4- 

[(3^PP7xy^>)>f;U]-l 5 3-t^y-Jl/-2 
.-f^Upi— ;U]-2-/^;U-6,7,8,9--ThvtKPt 0, J 
5K[4,5-b]7Hftf>-5-T5>«b^1fc 308)(165m 

g)£#fco 

l H-NMR(CDCl 3 ) (5 1.87-2. 17(4H,m), 2.47(3H,s), 
3.31-3.49(2H,m), 4.17(lH,d,J=7.2Hz), 4.75(1 
H,m), 5.04(2H,s), 5.37(1 H s m) 9 6.62-6.67(lH, 
m), 6.86-7.02(3H,m), 7.18-7.30(lH,m), 7.36-7. 
40(lH,m), 7.70(lH,s), 8.18(lH,s) 

IR(KBr)3261, 1593,1435,735cm" 1 



It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- [3 - [4 - [ (3 
-chlorophenoxy ) methyl ] - 1 and 3 -oxazole -2- yl ] phenyl ] 
- 2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-amine (compound 308 ) (165 mg ) wasacquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.87-2.17 (4 
H, m ), 2.47 (3 H, s ), 3.31 - 3.49 (2 H, m ), 4.17 (1 H, d, 
J=7.2Hz ), 4.75(1 H, m ), 5.04 (2 H, s ), 5.37 (1 H, m ), 6.62 - 
6.67 (1 H, m ), 6.86 - 7.02 (3 H, m ), 7.18 - 7.30 (1 H, 
m),7.36- 7.40(1 H,m), 7.70(1 H, s ), 8.18(1 H, s ) 

IR (KBr ) 326,1 15,931,435,735 cm <sup>-K/sup> 



5c*$MHIC25H24N5O2CI-0. 5H20tLX 




elemental analysis values C25H24N5O2Cl*0.5H2O doing 


Calcd. :C, 63. 76;H 


. 5. 35;N, 


14. 87 


Calcd.:C,63.76;H 


5.35 ;N, 


14. 87 


Found : 


:C. 63. 80; 


;H, 


5. 37; 


;N, 


1 


4. 95 


Found: 


:C,63.80; 


;H, 


5.37; 


;N, 


1 


4.95 



[0331] 

mmm 309 

tfb^to 309 a>«£) 

2->5 1 ^-N-[3-[(5-y^ 1 ;U-2-^x-^-l,3-^-^-y 
7-jU_4--r J /U)^h^rv]^x->IU]-6,7,8,9-xh : 7 
tKPbf'J5K[4,5-b]74?tf>-5-75>(0.35g)* 
N,N-5/> J J L ;U*;UA75K(7.0ml)lcSgJBL.60% 
7K^^b^-h , J^A(70mg).2-^PP-N,N-v>5 1 
VU7-feh75K(163j/l)£Jn*.T90 deg ClZXl 

juA^A^p vHf^7-r— icTfltSU N,N-v^ 
^JU-2-[2-^JU-5-[3-[[5-^;U.2-7x=JU-l s 3- 



[0331] 

Working Example 309 
(Production of compound 309 ) 

2 -methyl -N- [3 - [ (5 -methyl -2- phenyl -1, 3- oxazole -4- 
yl ) methoxy ] phenyl ] - 6, 7, 8 and 9 - it melted 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-amine (0.35 
g ) in the N, N- dimethylformamide (7.0 ml ), 12 hours it 
agitated with 90 deg C 60% sodium hydride (70 mg ), 2 
-chloro -N, N- dimethylacetamide including (163;mu 1 ). 

reaction mixture in room temperature after cooling, was 
extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N, N- dimethyl -2- [2 
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**^-JU-4-^U];><h*v]7-'J/]-5,6,7,8- 
=r Y=j t KP t?U S K[4,5-b]7-tf t°>-9-'f < /U]T-tr h 
75K(ft£«B 309X5 lmg)*fffc. 

'H-NMR(CDC1 3 ) <5 1.93-2.16(4H,m), 2.42(3H,s), 
2.43(3H,s), 2.99(3H,s), 3.10(3H,s), 3.61(2H, 
m), 4.00(lH,d,J=16.0Hz), 4.65(lH,m), 4.81(1 
H,d,J= 16.0Hz), 4.93(2H,s), 6.23-6.38(3H,m), 7. 
06(3H,m), 7.98-8.03(2H,m), 8.08(lH,s) 

IR(KBr)334 1 ,2930, 1 653, 1 584, 1 340, 1 1 90,733cm" 



[0332] 

%Wm 310 

(fc£«B310©»3t) 

N,N-v^l/-2-[(2-^;U-6,7,8,9-^h7tKPt: 
l J5K[4 ) 5-b]7Hft°>-5-f , J J r>)75y]'<>X7 
5K(0.11g)lC THF/>^y— ;i/(6.6ml)£ JBtU ft 
^(39//l).->7yh'JtKalS-5^h , J^A(43m 



^A5i*$P VK^-f— ICTIISIU N,N-v/ 
T;U-2-[(2->^yi/-6,7 > 8 J 9- J f V=7 1 KP tf 1 J 5 K[4,5 

10)(15mg)£fafc, 



'H-NMR(CDC1 3 ) <5 1.96-2.1 3 (4H,m), 2.46(3H,s), 
3.06(6H,s), 3.35(lH,m), 3.50(lH,m), 4.66(1H, 
m), 5.18(lH,m), 5.57(1 H,d,J=6.2Hz), 6.49(1H, 
d,J=8.6Hz), 6.66(lH,td,J=7.6,0.8Hz), 7.07-7.21 
(2H,m), 8.10(lH,s) 

IR(KBr)3247,1622,1586,1435,735cm-' 

[0333] 

nrnmm 

(ft** 311 (OSljfi) 

N,N-vy^U-2-[(2-^;U-6,7,8,9-^h7th*Pt: 
l J5K[4,5-b]7ift°>-5-f'Jf : >)7£/]-5-[4-(h 
, J^;^P>T;i/)^xy+v]/<>X7SK(0.26g) 
IC THF/*'?/— JK15.6ml)£fiD7L ft&(62/i 1), 
'>7^h'JtKPlf9M^-h'J^A(68mg)^J)P^ 
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-methyl -5- [3 - [[5 -methyl -2- phenyl -1, 3- oxazole -4- yl ] 
methoxy ] anilino ] - 5, 6, 7 and 8 - [tetorahidoropirimido ] [4 
and 5 -b ] azepine -9-yl ] acetamide (compound 309 ) (51 
mg ) was acquired. 

<sup>K/sup>H-nmr (€DCl<sub>3</sub> );de 1.93-2.16 (4 
H, m ), 2.42 (3 H, s ), 2.43 (3 H, s ), 2.99 (3 H, s ), 3.10 (3 H, 
s ), 3.61(2 H, m ), 4.00 (1 H, d, J-16.0Hz ), 4.65 (1 H, m ), 
4.81 (1 H, d, J=l 6.0Hz ), 4.93 (2 H, s ), 6.23 - 6.38 (3 H, m ), 
7.06 (3 H, m ), 7.98- 8.03 (2 H, m ), 8.08 (1 H, s ) 

IR (KBr ) 334, 1 29,30 1 ,653 , 1 5 8,4 1 3,401 , 1 90,733 cm 
<sup>-K/sup> 

[0332] 

Working Example 310 

(Production of compound 310 ) 

To N, N- dimethyl -2- [ (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) 
amino ] benzamide (0.11 g ) 6 hours it agitated with room 
temperature including THF /methanol (6.6 ml ), acetic acid 
(39;mu 1 ), including cyano tri hydro boric acid sodium (43 
mg). 

It removed solvent under vacuum , it extracted with 
ethylacetate inaddition residue which is acquired to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N, N- dimethyl -2- [ (2 
-methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-yl ) amino ] benzamide (compound 310 ) (15 mg ) 
was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.96 - 2.13 (4 
H, m ), 2.46 (3 H, s ), 3.06 (6 H, s ), 3.35 (1 H, m ), 3.50 (1 H, 
m ), 4.66(1 H, m ), 5.18 (1 H, m ), 5.57 (1 H, d, J=6.2Hz ), 
6.49 (1 H, d, J=8.6Hz ), 6.66 (1 H, td, J=7.6, 0.8Hz ), 7.07 - 
7.21 (2 H,m), 8.10(1 H, s ) 

IR (KBr ) 3,247,162,215,861,435,735 cm <sup>-H/sup> 
[0333] 

Working Example 3 1 1 

(Production of compound 311) 

N, N- dimethyl -2- [ (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) 
amino ] - 5 - to [4 - (trifluoromethyl ) phenoxy ] benzamide 
(0.26 g ) 6 hours it agitated with the room temperature 
including THF /methanol (15.6 ml ), acetic acid (62;mu 1 ), 
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^;U-2-[(2->^;b-6,7,8,9--r t K P tf U 5 K[4,5 

-b^tft^-s-^upsyi-s-^-HJ^u^p;^ 

;upx/**>]/<>X75Ktfb£!|a] 31 l)(40mg)£ 

1#7io 

'H-NMR(CDC1 3 )«5 1.96-2.19(4H,m), 2.48(3H,s), 
3.04(6H,s), 3.33(lH,m), 3.50(lH,m), 4.63(1H, 
m), 5.19(lH,m), 5.50(1 H,d,J=6.2Hz), 6.51(1H, 
d,J=8.8Hz), 6.84-6.98(4H,m), 7.52(2H,d,J=8.8H 
z), 8.12(lH,s) 

[0334] 

HJS#|312 

(itS® 312 

N-(2->^ ;U-6,7,8,9-x fc K Ptf'JS K[4,5-b]7 

-trt°>-5-'T'jT ; >)-2-(ep , Jv>-i-'r;i,*;i/7K 
-^^-^-(h'J^^^-P^T^px/^vJT-'J 
>(0.27g)lC THF/y^Z— ;U(16.2ml)£ JjQ;U 
11(61 X/ 1), ^7/h'JtKPlS-5^h'J r t7A(67m 



-N-[2-(l-tfPUvx;U;fr;U7K^U)-4-(4-HJ:7JU 

KPt 0| J5K[4,5-b]7-tfe>-5-75>ab^tl 312) 
(66mg)£*#fco 

'H-NMR(CDC1 3 )<5 1.78-2.20(8H,m), 2.47(3H,s), 
3.23-3.78(8H,m), 4.64(1 H,m), 5.21(lH,m), 6. 
10(lH,d,J=6.4Hz), 6.94(lH,d,J=8.8Hz), 6.88-6. 
98(4H,m), 7.52(2H,d,J=8.8Hz), 8.12(lH,s) 



[0335] 
HJ60IJ313 

313 ©Sift) 



2003-11-11 

including cyano tri hydro boric acid sodium (68 mg ). 

It removed solvent under vacuum , it extracted with 
ethylacetate inaddition residue which is acquired to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N, N- dimethyl -2- [ (2 
-methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-yl ) amino ] - 5 - (4 -trifluoromethyl ) 
phenoxy Jbenzamide (compound 311 ) (40 mg ) wasacquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.96 - 2.19 (4 
H, m ), 2.48 (3 H, s ), 3.04 (6 H, s ), 3.33 (1 H, m ), 3.50 (1 H, 
m ), 4.63(1 H, m ), 5.19 (1 H, m ), 5.50 (1 H, d, J=6.2Hz ), 
6,51 (1 H, d, J-8.8Hz ), 6.84 - 6.98 (4 H, m ), 7.52 (2 H, d, 
J=8.8Hz), 8.12(1 H,s) 

[0334] 

Working Example 312 
(Production of compound 312 ) 

N- (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-ylidene ) - 2 - (pyrrolidine -1- ylcarbonyl ) - 4 - to 
[4 - (trifluoromethyl ) phenoxy ] aniline (0.27 g ) 6 hours it 
agitatedwith room temperature including THF /methanol 
(16.2 ml ), acetic acid (61 ;mu 1 ), including the cyano tri 
hydro boric acid sodium (67 mg ). 

It removed solvent under vacuum , it extracted with 
ethylacetate inaddition residue which is acquired to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 -methyl -N- [2 - (1 
-pyrrolidinyl carbonyl ) - 4 - (4 -trifluoromethyl ) phenoxy ] 
phenyl ]-6> 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-amine (compound 312 ) (66 mg ) wasacquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.78 - 2.20 (8 
H, m ), 2.47 (3 H, s ), 3.23 - 3.78 (8 H, m ), 4.64 (1 H, m ), 
5.21(1 H, m ), 6.10 (1 H, d, J=6.4Hz ), 6.94 (1 H, d, 
J=8.8Hz ), 6.88 - 6.98 (4 H, m ), 7.52 (2 H, d, J=8.8Hz ), 8. 12 
(1 H,s) 

[0335] 

Working Example 3 1 3 
(Production of compound 313 ) 
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N-(2-^;U-6,7,8,9--rh : 5tKPbf l J5K[4 J 5-b]7 

■l?bf>-5-^UT ? >)-3-(3-h l J5;u*n7i-/*S/) 

7-U>(0.29mg)IC>£/— ^8.7ml)£;gft¥U 
8mg)£AQx_T. SSICT 18 ftia«# Lfco 



-N-[3-[3-(h'J^;u7l-n^5 : ;i/)7xy+v]^x- 

;U]-6,7,8,9-Th^tKnt°'J^K[4 5 5-b]7-lfe>-5- 
7£>(lt£^ 313)(156mg)£t#fco 



l H-NMR(CDCl 3 ) 5 1.92-2. 14(4H,m), 2.48(3H,s), 
3.39(2H,m), 4.02(1 H,d,J=7.0Hz), 4.62(lH,m), 
5.13(lH,m), 6.22-6.38(3H,m), 7.07-7. 16(2H, 

m), 7.24-7.45(3H,m), 8.15(lH,s) 

IR(KBr)3245,l 589,1435,837cm" 1 

[0336] 

HJS0I314 

(ft*«314 0)«J») 

N-(2-^;U-6,7,8,9-f- H5t KP t° 'J S K[4,5-b]7 

^t°>-5--r , j-T r >)-2-( : E;u/ix'j>-4--r;u±i;u^ 

-;UH-[4.(h'J^^^-P^;U)-7xy^ri/]7-'J 
>(0.22g)IC*$/-JU(6.6ml)£Jn;u PK(48jU 
l). v7/h'JtKPl59^1-h , J^A(52mg)^iP 
^.tx E;Slcr 12 B#l«*ttLfco 



^^A^PVh^^-lCTHML. 2->^U 

-N-p^-^^u* 1 ;— ;u*;u*— ^)-4-[4-(h«j7 

;i/tn^f^)7xy^y]7i-;i/]-6,7,8,9-fh7 
tKPtfU5K[4,5«b]7-t?bf>-5-75>(ft*«B 31 
4)(132mg)£*#fc 0 

! H-NMR(CDC1 3 )<5 1.77-2.20(4H,m), 2.48(3H,s), 
3.39(lH,m), 3.53-3.76(5H,m), 3.90-3.93(4H, 
m), 4.68(1 H,m), 5.44(1 H,d,J=6.0Hz), 5.94(1 H, 
m), 6.50(lH,d,J=9.2Hz), 6.83(lH,d,J=3.0Hz), 
6.91-6.98(3H,m), 7.53(2H,d,J=8.8Hz), 8.08(1H, 



2003-11-11 

N- (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-ylidene ) - 3 - it melted methanol (8.7 ml ) in (3 
-trifluoro phenoxy ) aniline (0.29 mg ), 18 hoursit agitated 
with room temperature acetic acid (81 ;mu 1 ), including cyano 
tri hydro boric acid sodium (88 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 -methyl -N- [3 - [3 - 
(trifluoromethyl ) phenoxy ] phenyl ] - 6, 7, 8 and 9 - 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5 -amine 
(compound 313 )( 156 mg ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.92 - 2.14 (4 
H, m ), 2.48 (3 H, s ), 3.39 (2 H, m ), 4.02 (1 H, d, J=7.0Hz ), 
4.62 (1 H, m ), 5.13(1 H, m ), 6.22 - 6.38 (3 H, m ), 7.07 - 
7.16 (2 H, m ), 7.24 - 7.45 (3 H, m ), 8.15 (1 H, s ) 

IR (KBr ) 324,515,891,435,837 cm <sup>-K/sup> 

[0336] 

Working Example 314 
(Production of compound 314) 

N- (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-ylidene ) 2 - (morpholine -4- ylcarbonyl ) - 4 - to 
[4 - (trifluoromethyl ) phenoxy ] aniline (0.22 g ) 12 hours it 
agitatedwith room temperature including methanol (6.6 ml ), 
acetic acid (48;mu 1 ), including the cyano tri hydro boric acid 
sodium (52 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramulcuromatogurafii ], 2 -methyl -N- [2 - (4 
-morpholinyl carbonyl ) - 4 - [4 - (trifluoromethyl ) phenoxy ] 
phenyl ] - 6, 7, 8 and 9 - [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5 -amine (compound 3 14 )(132 mg ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.77 - 2.20 (4 
H, m ), 2.48 (3 H, s ), 3.39 (1 H, m ), 3.53 - 3.76 (5 H, m ), 
3.90 -3.93 (4 H, m ), 4.68 (1 H, m ), 5.44 (1 H, d, J=6.0Hz ), 
5.94 (1 H, m ), 6.50 (1 H, d, J=9.2Hz ), 6.83 (1 H, d, 
J=3.0Hz ), 6.91 - 6.98 (3 H, m ),7.53 (2 H, d, J=8.8Hz ), 8.08 
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s) 

[0337] 

mmm 3\5 

({b£tt315©«£) 

l-[2-[(2->T;U-6,7,8,9-^h^tKnt 0, J^K[4,5-b] 

>Kx^;U(0.66g)IO^y— ;U(19.8ml)£jDaL 
»K(0.19ml), v7/h»JtKPl55^h«J^A 
(209mg)£ JPAT, ^iUICT 12 B#F*13t#Lfco 

7K£Jjn*. *Hx^;ncr«iaJLfc. 

;Urt^A<7PVr^^-|::TffiS!£U l-[2-[(2- 
>T;U-6,7,8,9-^ H5t KP t° U £ K[4,5-b]7-tf tf 
>-5--ryU)7^y]-5-[4-(hU7^^P>^^px/ 

«b*»315X282mg)*f»fco 

'H-NMRCCDCyS 1.21(3H,t,J=7.0Hz), 1.55-1.7 
6(2H,m), 1.83-2.18(6H,m), 2.48(3H,s), 2.56(1 
H,m), 3.07(2H,m), 3.34(lH,m), 3.50(lH,m), 4. 
06-4.20(2H,m), 4.17(2H,q,J=7.0Hz), 4.63(1H, 
m), 5.22(lH,m), 5.35(lH,d,J=6.2Hz), 6.50(2H, 
d,J=8.4Hz), 6.82(lH,d,J=3.0Hz), 6.89-6.98(3H, 
m), 7.52(2H,d,J=8.8Hz), 8.11(lH,s) 



0 H,s) 
[0337] 

Working Example 315 
(Production of compound 315 ) 

1 - To [2 - [ (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 
and 5 -b ] azepine -5-ylidene ) amino ] - 5 - [4 - 
(trifluoromethyl ) phenoxy ] benzoyl ] piperidine -4- 
carboxylic acid ethyl (0.66 g ) 12 hours it agitated with room 
temperature including methanol (19.8 ml ), acetic acid (0.19 
ml ), including cyano tri hydro boric acid sodium (209 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 1 - [2 - [ (2 -methyl -6, 
7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-yl ) 
amino ] - 5 - [4 - (trifluoromethyl ) phenoxy ] phenyl ] - 4 
-piperidine carboxylic acid ethyl (compound 315 ) (282 mg ) 
was acquired. 

<sup>l</sup>H-nmr(CDCl<sub>3</sub>);de 1.21 (3 H, t, 
J=7.0Hz ), 1.55- 1 .76 (2 H, m ), 1 .83 - 2. 1 8 (6 H, m ), 2.48 (3 
H, s ), 2.56(1 H, m ), 3.07 (2 H, m ), 3.34 (1 H, m ), 3.50 (1 H, 
m ), 4.06 - 4.20 (2 H, m ), 4.1 7 (2 H, q, J=7.0Hz ), 4.63 (1 H, 
m ), 5.22(1 H, m ), 5.35 (1 H, d, J=6.2Hz ), 6.50 (2 H, d, 
J=8.4Hz ), 6.82 (1 H, d, J=3.0Hz ), 6.89 - 6.98 (3 H, m ), 7.52 
(2 H, d, J=8.8Hz),8.11 (1 H,s) 



7E*#«TfitC3 1 H34N504F3 ■ O. 


5H20<hLT 




elemental analysis values C31 H34N5O4F3*0. 


5 H20 doing 


Calcd. :C, 61. 38 ;H, 


, 5. 82;N 


11. 54 


Calcd.:C,61.38;H, 


5.82 ; N 


11.54 


Found : 


:C, 61. 31 ; 


;H, 


5. 67; 


;N, 


11. 76 


Found: 


:C,61.31 ; 


;H, 


5.67; 


;N, 


11.76 



[0338] 
(<t£«B 316 ©fiat) 



[0338] 

Working Example 3 1 6 
(Production of compound 316 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -6, 7, 8, 9- it 
melted [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-amine 
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(0.22g)$h;UX>(6.6ml)lC»»L,*lt*»K(55 

ui&iaz.. 12 mmnmm%tLtzo 

tt«Lfc 0 

;u*^A^P Vh^57-f— |CT*«L, N-[3-(3- 
{7PP7i;+ypi-il/]-N-(2-yfjl/-6,7,8,9- 
■rh5tKPtfU5K[4,5-b]7iftf>-5->f;U)7-bh 
75K(<t£«0 316)(129mg)£*#fc 0 

'H-NMRCCDCyfi 1.89-2.13(4H,m), 2.02(3H,s), 
2.71(3H,s), 3.37-3.56(lH,m), 3.91-4.05(1H, 
m), 4.12-4.18(lH,m), 4.44(lH,m), 5.97-6.00(1 
H,m), 6.22-6.40(2H,m), 6.78-7.24(5H,m), 8.59 
(lH,s) 

[0339] 

HSfc#]317 

(ftft»317©«3ft) 

l-[2-[(2->^;U-6,7,8,9-T-h^tKPtf , J5K[4,5-b] 
7tfL°>-5-^JU)7£y]-5-[4-(hU?JU:tP>T 

;i/pxy^i/]K>y>fjU]-4-tf^ l j^>*yu7K> 

Kx?;U(0.26g)£^y— ;U(5.2ml)lC»lBL, 1 
aS*»<b"t-h l J^A(1.3ml)**P^. ^sicr 
12 l»mHH*Lfc. 

1 *l£i£l£lCT P H = 5 i:U «ET5Stt*l»4 
BSx^uicrtttBLfco 

IH*X*;UCTft»U \-[2-[(2-*?)\,-6 9 7,Z 9 9- 
xh^tKPt='JSK[4 ) 5-b]7-tft°>-5--r;U)7^y] 

-5-[4-(h , J7;u^p>^ 1 ;u)7xy+5/]'<> % /-f;u] 

-4-e^iJ5?>*;U7t5>||(ft*» 317)(82mg)£ 
mp 146- 148 deg C. 

^-NMRCCDCy d 1.78-2. 12(8H,m), 2.52(3H,s), 
3.04(2H,m), 3.34(4H,m), 3.70(2H,m), 4.91-5. 
03(lH,m), 5.43(lH,d,J=8.0Hz), 6.71(lH,d,J=8.8 
Hz), 6.92(1 H,d,J=3.0Hz), 7. 02-7. 2 7(2 H,m), 7.7 
0(2H,d,J=8.4Hz), 7.80(lH,s), 8.20(1 H,br) 



(0.22 g ) in toluene (6.6 ml ),12 hour heating and refluxing it 
did including acetic anhydride (55;mu 1 ). 

In room temperature after cooling, it extracted with 
ethylacetate including the saturated aqueous sodium 
bicarbonate . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 
[shirikagerukaramukuromatogurafii ], N- [3 - (3 
-chlorophenoxy ) phenyl ] -N- (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-yl ) acetamide 
(compound 316 ) (129 mg ) wasacquired. 

<sup>K/sup>H-nmr (CDCl<sub>3</sub> );de 1.89 - 2.13 (4 
H, m ), 2.02 (3 H, s ), 2.71 (3 H, s ), 3.37 - 3.56 (1 H, m ), 
3.91 -4.05 (1 H, m ), 4.12 - 4.18 (1 H, m ), 4.44 (1 H, m ), 
5.97 - 6.00 (1 H, m ), 6.22 - 6.40 (2 H, m ), 6.78- 7.24 (5 H, 
m), 8.59(1 H,s) 

[0339] 

Working Example 317 
(Production of compound 317 ) 

1 - [2 - [ (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 
5 -b ] azepine -5-yl ) amino ] - 5 - [4 - (trifluoromethyl ) 
phenoxy ] benzoyl ] - 4 -piperidine carboxylic acid ethyl it 
melted (0.26 g ) in methanol (5.2 ml ), 12 hours itagitated 
with room temperature including 1 normal sodium hydroxide 
(1.3 ml). 

It made pH *5 with 1 normal hydrochloric acid , removed 
solvent under vacuum . 

In residue which it acquires it extracted with tetrahydrofuran 
/ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired waswashed with hexane /ethylacetate , 1 - [2 - [ (2 
-methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-yl ) amino ] - 5 - [4 - (trifluoromethyl ) phenoxy ] 
benzoyl ] - 4 -piperidine carboxylic acid (compound 317 ) (82 
mg ) was acquired. 

mpl46-148degC. 

<sup>K/sup>H-nmr (CDCl<sub>3</sub> );de 1.78 - 2.12 (8 
H, m ), 2.52 (3 H, s ), 3.04 (2 H, m ), 3.34 (4 H, m ), 3.70 (2 
H, m ), 4.91- 5.03 (1 H, m ), 5.43 (1 H, d, J=8.0Hz ), 6.71 (1 
H, d, J=8.8Hz ), 6.92 (1 H, d, J=3.0Hz ), 7.02 - 7.27 (2 H, m ), 
7.70 (2 H, d, J=8.4Hz ), 7.80(1 H, s ), 8.20 (1 H, br ) 
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IR(KBr)3220,2934,1709,1595,1327 ) 1065cm- 1 IR (KBr ) 3220, 2934, 1709, 1595, 1327 and 1065 cm 

<sup>-K/sup> 

5£*#fir1i!C29H30N5O4F3 - 1 MeOH • 1 H20<tLT 



elemental analysis values C29H30N5O4F3*lMeOH*lH2O doing 
Calcd. :C, 58. 15;H, 5. 86;N, 11. 30 



Calcd.:C,58.15;H,5.86;N,11.30 



Found : 


:C, 57. 92; 


;H, 6. 01 ; 


;N t 11. 10 


Found: 


:C,57.92; 


;H,6.01; 


;N,11.10 



[0340] 
HJS0l]318 
^tt|318©i8ifi) 



N-[3-[3-[(2-^;U-6,7 > 8,9-T-h5tKPtf l J5K[4, 
5-b]7ift°>-5-^ i ;7 r >)7^/pxy^rv]^x- 
;U]7-bh75K(177mg)$'^y— ;U(5.3ml)IZ» 
»U 1*8(76 /il). v7/h'JtKnii5^h'J 
^A(83mg)*ftlK.r.SffllCT 12 BtfelH^L 

;b*7A^P7^7^- iCTflSU N-[3-[3- 
[(2^^;U-6,7,8,9-xh^tKPt 0, J^K[4,5-b]7-lf 
t°>-5--r;u)7^ypxy+v]-7x-;u]7-trh7^ 

Ktfb**318)(53mg)£»fc 0 

'H-NMRCCDCb) 5 1.94-2. 12(4H,m), 2.18(3H,s), 
2.47(3H,s), 3.23-3 .45(2H,m), 4.20(1 H,d,J=4.8 
Hz), 4.55(lH,m), 5.12(lH,m), 6.23-6.43(3H, 
m), 6.69-6.72(lH,m), 7.07(1 H,t,J=8.0Hz), 7.29 
(lH,t,J=8.0Hz), 7.64(lH,d,J=7.8Hz), 8.04(1H, 
s), 8.73(lH,s) 

IR(KBr)3243,2936,1597,1435,l 184,731cm" 1 

[0341] 

HJ6#J319 
tfb£*B319<DS») 



[0340] 

Working Example 318 

(Production of compound 318) 

It melted N- [3 - [3 - [ (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) 
amino ] phenoxy ] phenyl ] acetamide (177 mg ) in methanol 
(5.3 ml ), 12 hours it agitatedwith room temperature acetic 
acid (76;mu 1 ), including cyano tri hydro boric acid sodium 
(83 mg). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasreflned with 

[shirikagerukaramukuromatogurafii ], N- [3 - [3 - [ (2 -methyl 
-6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-yl ) 
amino ] phenoxy ] phenyl ] acetamide (compound 318 ) (53 
mg ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1 .94 - 2.12 (4 
H, m ), 2.18 (3 H, s ), 2.47 (3 H, s ), 3.23 - 3.45 (2 H, m ), 
4.20(1 H, d, J=4.8Hz ), 4.55 (1 H, m ), 5.12 (1 H, m ), 6.23 - 
6.43 (3 H, m ), 6.69 - 6.72 (1 H, m ), 7.07 (1 H, t, J=8.0Hz ), 
7.29(1 H, t, J-8.0Hz ), 7.64 (1 H, d, J=7.8Hz ), 8.04 (1 H, s ), 
8.73 (1 H, s ) 

IR (KBr) 32,432,936,159,714,351,184,731 cm 
<sup>-l</sup> 

[0341] 

Working Example 319 
(Production of compound 319 ) 
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N-(2-yh*5/X^;U)-2-[(2-^;U-6,7A9-xh5 

^>X7SK(o.i6 g )io^y— ;u(4.8mi)^ia7t, 
ftlt(49Kl).i/7yK , JtKP(55M^-h l J f ^A(5 



^vx^;U).2-[(2->^jU-6,7,8,9-^h^tKPe'J 
5K[4,5-b]74ft <, >-5-f;U)7=y]-N-^ > Pt°;U-5- 
[4-(h'j7;U*P>T^)7xy*5/]K>X75K 
(ft*»319X53mg)t*fco 



! H-NMR(CDC1 3 ) 6 0.83(3H,t,J=7.2Hz), 1 .57(2 
H,m), 1.91-2. 19(4H,m), 2.48(3H,s), 3.20-3.43 
(4H,m), 3.26(3H,s), 3.45-3.68(4H,m), 4.62(1H, 
m), 5.01(1 H,d,J=5.8Hz), 5.18(lH,m), 6.47(1H, 
d,J=9.6Hz), 6.88-6.98(4H,m), 7.52(2H,d,J=8.8H 
z), 8.14(lH,s) 

[0342] 

mmrn 320 

(it^WZ 320 (DfiS) 

2-[(4-7-b5 L ;Ut°^ : 7V>-l--f;U)*^7t?x;U]-N 
-(2-*¥i U-6,7,8,9-f- t K P t° U 5 K[4,5-b]7Hf 

tf^-s-^'j^H-^hU^yu^-p^^Jupxy 

^ri/]7xij>(0.24g)S>$/— ;K7.2ml)IC»« 
Uftll(73|£l)^>7^HJtKPS5ifc+HJ^ 
A(80mg)£An;LT, ^iSICT 6 B#fH«#Lfco 



;U*^A^7P Vh^^— ICTfflML. N-[2-[(4- 

7H2^;u-i-t°^^v~;u)*^7K-;i,]-4-[4-(h , J 

7JI/tP^f;i/)7iy+y]7i-Jl/]-2-yfil/-6, 
7,8,9-7 L h^tKPt°'JSK[4,5-b]7^t°>-5-75> 
«b£% 320)(0.1 5g)£#fco 



^-NMRtCDCb) 5 1.75-2.1 l(4H,m), 2.01(3H,s), 
2.28(3H,s), 3.13-3.54(10H,m), 4.83(lH,m), 5. 



2003-11-11 

N- (2 -methoxyethyl ) - 2 - [ (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) 
amino ] -N- propyl -5- to [4 - (trifluoromethyl ) phenoxy ] 
benzamide (0.16 g ) 12 hours it agitatedwith room 
temperature including methanol (4.8 ml ), acetic acid (49;mu 
1 ), including the cyano tri hydro boric acid sodium (54 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- (2 -methoxyethyl ) - 
2 - [ (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 
-b ] azepine -5-yl ) amino ] -N- propyl -5- [4 - 
(trifluoromethyl ) phenoxy ] benzamide (compound 319 ) (53 
mg )was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 0.83 (3 H, t, 
J=7.2Hz), 1.57 (2 H,m), 1.91 - 2.19 (4 H, m ), 2.48 (3 H,s), 
3.20 - 3.43(4 H, m ), 3.26 (3 H, s ), 3.45 - 3.68 (4 H, m ), 4.62 
(1 H, m ), 5.01 (1 H, d, J=5.8Hz ), 5.1 8 (1 H, m ), 6.47 (1 H, 
d, J=9.6Hz ), 6.88- 6.98 (4 H, m ), 7.52 (2 H, d, J=8.8Hz ), 
8.14(1 H,s) 

[0342] 

Working Example 320 
(Production of compound 320 ) 

2 - [ (4 -acetyl piperazine -1- yl ) carbonyl ] -N- (2 -methyl -6, 
7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine 
-5-ylidene ) - 4 - it melted [4 - (trifluoromethyl ) phenoxy ] 
aniline (0.24 g ) in methanol (7.2 ml ), 6 hours it agitated with 
room temperature acetic acid (73;mu 1 ), including cyano tri 
hydro boric acid sodium (80 mg ). 

It removed solvent under vacuum , it extracted with 
ethylacetate inaddition residue which is acquired to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- [2 - [ (4 -acetyl -1- 
piperazinyl ) carbonyl ] - 4 - [4 - (trifluoromethyl ) phenoxy ] 
phenyl ] - 2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 
5 -b ] azepine -5-amine (compound 320 ) (0.15 g ) 
wasacquired. 

<sup>I</sup>H-nmr (CDCl<sub>3</sub> );de 1.75 - 2.1 1 (4 
H, m ), 2.01 (3 H, s ), 2.28 (3 H, s ), 3.13 - 3.54 (10 H, m ), 
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51(lH,d,J=9.2Hz), 6.68(lH,d,J=9.2Hz), 6.94-7. 
08(5H,m), 7.70(2H,d,J=8.8Hz), 7.90(1 H,s) 

IR(KBr)3250,2928, 1 632, 1 443,1 325,73 1 cm" 1 

[0343] 

Xflgftl 321 

(4k&ft321G>Slfi) 

[4-[2-[(2-^;U-6,7,8,9^h^tKPt 0, JSK[4,5- 
b]7-t?tf>-5--f l j7 s >)7S/]-5-[4-[2-7Sy-5-[4 

7v>-i--f;u]KKx5 1 ;Ko.37g)S^y— ;u(ii 
ml)lz5g#U ft»(i05/il). vT^hUtKnlia 
«^hU^A(114mg)*in*.T.SSlCT 6 KM 

*yjU*T^PVh^7-f-l=TH«L. [4- 
[2-t(2->f i JI/-6 i 7,8t9-xh5tKPtfU5K[4 t 5-b] 
7 7 -tft°>-5-<;U)7^y]-5-[4-(h l J^;U^P>^ 1 

;u)7xy+v]^>y-r;u]-i-t 0 ^vx;u]p^ 

X^Kft^tt 321)(0.16g)*»fc o ! H-NMR(CD 
Cl 3 ) 3 1 .27(3H,t,J=7.2Hz), 1 .95-2. 1 8(4H,m), 2.4 
8(3H,s), 2.58(4H,m), 3.23(2H,s), 3.46-3.77(6H, 
m), 4.18(2H,q,J=7.2Hz), 4.56-4.68(1 H,m), 5.18 
(lH,m), 5.37(lH,d,J=5.8Hz), 6.50(lH,d,J=8.8H 
z), 6.81-6.87(4H,m), 7.53(2H,d,J=8.4Hz), 8.11 
(lH,s)IR(KBr)3355,2940,1746,1507,1327,1065c 
m* 1 ]] 

[0344] 

mmm 322 
(its® 322 omm 

N-(2-> ^U-6,7,8,9-^ 1 K P t? 1 J 5 K[4,5-b]7 
-tft°>-5-^ , Jx>)-4-(4--hP^xy^v)-2-(l-t° 
P'Jvx^^jUTK-^JTxg^O.lSg^hvt 
KP?7>/**y— ;U(6.0ml)ICilPx. % ft»(53 jti 
1). v7/HJtKP!53K:hHJ^A(58mg)£*Q 

in*. B»x^;HcxaajLfco 



-N-[4-(4--hP"7xy^v)-2-(l-t°PUi/xyU* 



4.83(1 H,m),5.51 (1 H, d, J=9.2Hz), 6.68(1 H, d, 
J=9.2Hz ), 6.94 - 7.08 (5 H, m ), 7.70 (2 H, d, J=8.8Hz ), 7.90 
0 H,s) 

IR (KBr ) 32,502,928,163,214,431,325,731 cm 
<sup>-K/sup> 

[0343] 

Working Example 321 
(Production of compound 321 ) 

[4 - [2 - [ (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 

5 -b ] azepine -5-ylidene ) amino ] - 5 - it melted [4 - [2 
-amino -5- [4 - (trifluoromethyl ) phenoxy ] benzoyl ] 
piperazine -1- yl ] ethylacetate (0.37 g ) in methanol (1 1 ml ), 

6 hours itagitated with room temperature acetic acid (105;mu 
1 ), including cyano tri hydro boric acid sodium (1 14 mg ). It 
removed solvent under vacuum , it extracted with ethylacetate 
inaddition residue to in sodium bicarbonate-saturated water . 
With saturated saline after washing, it dried with magnesium 
sulfate . solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafli ], [4 - [2 - [ (2 -methyl -6, 
7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-yl ) 
amino ] - 5 - [4 - (trifluoromethyl ) phenoxy ] benzoyl ] - 1 
-piperazinyl ] ethylacetate (compound 321 ) (0.16 g ) was 
acquired. <sup>K/sup>H-nmr (CDCl<sub>3</sub> );de 1.27 
(3 H, t, J=7.2Hz ), 1.95-2.18 (4 H, m ), 2.48 (3 H, s ), 2.58 (4 
H, m ), 3.23 (2 H, s ), 3.46- 3.77 (6 H, m ), 4.18 (2 H, q, 
J-7.2Hz), 4.56 -4.68(1 H,m), 5.18(1 H,m), 5.37(1 H, d, 
J=5.8Hz ), 6.50 (1 H, d, J=8.8Hz ), 6.81 -6.87 (4 H, m ), 7.53 
(2 H, d, J=8.4Hz ), 8.1 1 (1 H, s ) IR (KBr ) 3355, 2940, 1746, 
1507, 1327 andl065 cm <sup>-K/sup> ]] 

[0344] 

Working Example 322 
(Production of compound 322 ) 

N- (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-ylidene ) - 4 - (4 -nitro phenoxy ) - 2 - (1 
-pyrrolidinyl carbonyl ) aniline (0.15 g ) in addition to 
tetrahydrofuran /methanol (6.0 ml ), acetic acid (53;mu 1 ), 
including cyano tri hydro boric acid sodium (58 mg ), 6 hours 
it agitated with the room temperature . 

It removed solvent under vacuum , it extracted with 
ethylacetate inaddition residue to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafli ], 2 -methyl -N- [4 - (4 
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;U7t?— ;U)7x— jU]-6,7,8,9-T-h5tKPt°U5K 
[4,5-b]7-l?tf>-5-75>(^b^» 322)(41mg)£ 

^-NMRCDMSO-ds) 6 1.71-1. 92(3H,m), 1.95-2. 
03(lH,m), 2.28(3H,s), 3.16-3.52(10H,m), 4.81 
(lH,m), 6.05(lH,d,J=7.6Hz), 6.73(lH,d,J=8.6H 
z), 7.02-7.12(5H,m), 7.91(lH,s), 8.23(lH,d,J= 
9.2Hz) 

[0345] 



323 

(ft**323 ©«») 

2^T;U-6,7,8,9--Th^tKPt 0, J^K[4,5-b]T-tf 
tf>-5-T5>(0.20g)^-rh7tKP7 J 5>(8.0ml) 
ICJMU 4-^xy^v^x" ;u-f v*>7*— Ko. 
24ml)^*n^TMSICT 1 B#|H]JJt#Lfco 

|«lf;H:Tft#L,N-(2-^W l 7,8 l 9-fh 
7tKPt 0, J^K[4,5-b]T4zt°>-5-^;U)-N-(4-^x 
;+v7i-;^b7(1t^i 323)(0.28g)£f# 

mp200-201 deg C. 

1 H-NMR(DM SO-d 6 ) 5 1 .78-1 .92(3H,m), 1 .93-2. 
06(lH,m), 2.31 (3H,s), 3.24(2H,m), 4.95(1H, 
m), 6.53(lH,d,J=8.2Hz), 6.89-7.10(6H,m), 7.30 
-7.42(4H,m), 8.04(1 H,s), 8.47(1 H,s) 

IR(KBr)3279, 1 590, 1 507, 1 227,733cm" 1 



-nitro phenoxy ) - 2 - (1 -pyrrolidinyl carbonyl ) phenyl ] - 6, 
7, 8 and 9 - [tetorahidoropirimido ] [4 and 5 -b ] azepine 
-5-amine (compound 322 )(41 mg ) was acquired. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de 1.71 - 
1.92 (3 H, m ), 1.95 - 2.03 (1 H, m ), 2.28 (3 H, s ), 3.16 - 
3.52 (10 H, m ),4.81 (1 H, m ), 6.05 (1 H, d, J=7.6Hz ), 6.73 
(1 H, d, J=8.6Hz ), 7.02 - 7.12 (5 H, m ), 7.91 (1 H, s ), 8.23 
(1 H, d, J=9.2Hz) 

[0345] 

Working Example 323 
(Production of compound 323 ) 

2 -methyl -6, 7, 8, 9- it melted [tetorahidoropirimido ] [4 and 
5 -b ] azepine -5-amine (0.20 g ) in tetrahydrofuran (8.0 ml ), 
1 hour itagitated with room temperature 4 -phenoxy phenyl 
isocyanate including (0.24 ml ). 

In reaction mixture it extracted with ethylacetate including 
water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired waswashed with hexane /ethylacetate , N- (2 -methyl 
-6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-yl ) 
-N- (4 -phenoxy phenyl ) urea (compound 323 ) (0.28 g ) 
wasacquired. 

mp200-201deg C. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de 1.78 - 
1.92 (3 H, m ), 1.93 - 2.06 (1 H, m ), 2.31 (3 H, s ), 3.24 (2 H, 
m ), 4.95(1 H, m ), 6.53 (1 H, d, J=8.2Hz ), 6.89 - 7.10 (6 H, 
m ), 7.30 - 7.42 (4 H, m ), 8.04 (1 H, s ), 8.47 (1 H, s ) 

IR (KBr ) 3,279,159,015,071,227,733 cm <sup>-K/sup> 



5c*##rttC22H23N502 tLX 








elemental analysis values C22H23N502 doing 


Calcd. :C, 67. 85;H 


, 5. 95;N 


17. 98 


Calcd.:C,67.85;H 


5.95 ;N 


17. 98 


FouNd : 


:C, 67. 86; 


;H, 


5. 99; 


;N, 


18. 05 


FouNd: 


:C,67.86; 


;H, 


5.99; 


;N, 


18. 05 



[0346] 

mmm 324 



[0346] 

Working Example 324 
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(it£ty 324 <DSS[jg) 

2->^;i/-6,7,8,9-Th7tKPL°USK[4,5-b]7-tf 
tf>-5-7S>(70mg)Sxh5tKO7T>(2.8ml) 

5//l)$lBATSai=-C 1 B#MlJM*Lfc. 

fieai=*«ai*i«ix^n=TttmLfc. 



ftKx^;HCTa»L.N-(2-y^;U-6,7,8,9-T-K 
5tKae i J5K[4,5-b]7"lft°>-5-'f;i/)-N-(2-7x 
y4v7i-JI/)^L/7(ft^a 324)(87mg)£t# 

'H-NMR(DMSO-d 6 ) (5 1.77-1. 84(3H,m), 1.99(1 
H,m), 2.30(3H,s), 3.13-3.32(2H,m), 4.89-4.98 
(lH,m), 6.77(1 H,d,J=8.1 Hz), 6.84-6.90(1 H,m), 
6.98-7.07(4H,m), 7.14(lH,t,J=7.2Hz), 8.03(1H, 
s), 8.23-8.29(2H,m) 

IR(KBr)3303,1538,1445 ) 1215,748cm- 1 

[0347] 

mmm 325 

(it-gVl 325 (DSSif ) 

2->5 1 ;U-6,7,8 ) 9- : f h7tKPt°'J5K[4,5-b]T-tf 
tf>-5-75>(0.10g)^v^Pa>^>(3.0ml)ICjt 
<SL>4-(5-^U£;U-2-7'J^)^>4f>7.;U/+x> 
75K(169mg), h'J7-bh^r*>**fclS5*"^K 
'J**A(238mg)£Jjn*.T£iSlCT 12 B*|HJ«#L 

fee 

fi(6*l=ISfDSJB**lpji.. PSif;nct 

;ua5A$a-7hy77-f— KTfMiU 4-[5-[[(2 
-p«^^-6,7 > 8,9-xh : 7tKPe i J5K[4 ) 5-b]7-tft° 

>-5-'(^)7S>']p t 5 L ;i/]-2-37 | j;u]'<>-lf>x;u 

/tC/75K«t£«B 325)(90mg)£»fc. 



'H-NMR(DMSO-d 6 ) 5 1.65-1. 99(4H,m), 2.27(3 
H,s), 3.01-3.15(lH,m), 3.60(lH,m), 3.71 (2H,s), 
3.72-3.84(4H,m), 6.43(lH,d,J=3.4Hz), 6.90(1 
H,m), 7.05(lH,d,J=3.2Hz), 7.36(2H,m), 7.83(4 
H,s), 7.93(1 H,s) 

lR(KBr)2253, 1 660, 1 003,824cm-' 



2003-11-11 

(Production of compound 324 ) 

2 -methyl -6, 7, 8, 9- it melted [tetorahidoropirimido ] [4 and 
5 -b ] azepine -5-amine (70 mg ) in tetrahydrofuran (2.8 ml ), 

1 hour itagitated with room temperature 2 -phenoxy phenyl 
isocyanate including (85;mu 1 ). 

In reaction mixture it extracted with ethylacetate including 
water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired was washed with hexane /ethylacetate , N- (2 -methyl 
-6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-yl ) 
-N- (2 -phenoxy phenyl ) urea (compound 324 ) (87 mg ) 
wasacquired. 

<sup>l</sup>H-nmr (DMSO -d<sub>6</sub> );de 1.77 - 
1.84 (3 H, m ), 1.99 (1 H, m ), 2.30 (3 H, s ), 3.13 - 3.32 (2 H, 
m ), 4.89 -4.98 (1 H, m ), 6.77 (1 H, d, J=8. 1Hz ), 6.84 - 6.90 
(1 H, m ), 6.98 - 7.07 (4 H, m ), 7.14 (1 H, t, J=7.2Hz ), 8.03 
(1 H, s ),8.23 - 8.29 (2H,m) 

IR (KBr) 3,303,153,814,451,215,748 cm <sup>-K/sup> 
[0347] 

Working Example 325 
(Production of compound 325 ) 

2 -methyl -6, 7, 8, 9- it melted [tetorahidoropirimido ] [4 and 

5 -b ] azepine -5-amine (0.10 g ) in dichloromethane (3.0 ml ), 
12 hours itagitated with room temperature 4 - (5 -formyl -2- 
furil ) [benzensuruhonamido ] (169 mg ), including triacetoxy 
hydrogenation boron sodium (238 mg ). 

In reaction mixture it extracted with ethylacetate including 
saturated aqueous sodium bicarbonate . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 4 - [5 - [[ (2 -methyl -6, 
7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-yl ) 
amino ] methyl ] - 2 -furil ] [benzensuruhonamido ] 
(compound 325 ) (90 mg ) was acquired. 

<sup>3</sup>H-nmr (DMSO -d<sub>6</sub> );de 1.65 - 
1.99 (4 H, m ), 2.27 (3 H, s ), 3.01 - 3.15 (1 H, m ), 3.60 (1 H, 
m ), 3.71(2 H, s ), 3.72 - 3.84 (4 H, m ), 6.43 (1 H, d, 
J=3.4Hz ), 6.90 (1 H, m ), 7.05 (1 H, d, J=3.2Hz ), 7.36 (2 H, 
m ), 7.83 (4 H, s ), 7.93(1 H, s ) 

IR (KBr ) 225,316,601,003,824 cm <sup>-K/sup> 
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[0348] 

mmm 326 

(it£M 326 (DSfi) 

2->^;U-6,7 5 8 J 9--rh^tKPt 0| J^K[4,5-b]7-tf 
t°>-5-75>(80mg)^h^tKP^^>(3.2ml) 

*>tf>XJU*^U£P^K(145mg)£to*T 

MIct 2 mmmwLtzo 



9 L ;U.6,7 > 8,9--rh : 5tKPtf l J5K[4,5-b]7-lfbf>- 
% 326X85mg)$»fc 0 

'H-NMRCCDCb)^ 1.74-2.04(3H,m), 2.21-2.28 
(lH,m), 2.42(3H,s), 2.98-3. 10(lH,m), 3.37-3.5 
4(1 H,m), 4.44-4.53(lH,m), 4.96(lH,m), 5.02(1 
H,d,J=8.0Hz), 6.93(2H,d,J=8.8Hz), 7.09-7.14(1 
H,m), 7.18-7.22(lH,m), 7.38-7.47(2H,m), 7.62 
(2H,d,J=8.8Hz), 7.70(1 H,s) 



[0348] 

Working Example 326 
(Production of compound 326 ) 

2 -methyl -6, 7, 8, 9- it melted [tetorahidoropirimido ] [4 and 
5 -b ] azepine -5-amine (80 mg ) in tetrahydrofuran (3.2 ml ), 
2 hours itagitated with room temperature triethylamine 
(88;mu 1 ), 4 -phenoxy benzene sulfonyl chloride including 
(145 mg). 

In reaction mixture it extracted with ethylacetate including 
water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- (2 -methyl -6, 7, 8, 
9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-yl ) 
[fenokishibenzensuruhonamido ] (compound 326 ) (85 mg ) 
was acquired. 

<sup>K/sup>H-nmr (CDCl<sub>3</sub> );de 1.74 - 2.04 (3 
H, m ), 2.21 - 2.28 (1 H, m ), 2.42 (3 H, s ), 2.98 - 3.10 (1 H, 
m ),3.37 - 3.54 (1 H, rn ), 4.44 - 4.53 (1 H, m ), 4.96 (1 H, 
m ), 5.02 (1 H, d, J=8.0Hz ), 6.93 (2 H, d, J=8.8Hz ), 7.09 - 
7.14(1 H, m ), 7.18 - 7.22 (1 H, m ), 7.38 - 7.47 (2 H, m ), 
7.62 (2 H, d, J=8.8Hz ), 7.70 (1 H, s ) 



7E*#ffifitC21H22N4O3S-0. 2H20<bLr 




elemental analysis values C21H22N40<SB>3</SB> S*0.2H2O doing 


Calcd. :C, 60. 91 ;H, 5. 45;N 


13. 53 


Calcd.:C,60.91;H,5.45;N 


13.53 


Found : 


:C, 61. 06; 


;H, 5. 58; 


;N, 


13. 32 


Found: 


:C,61.06; 


\ H,5.58; 


;N, 


13. 32 



[0349] 

327 

(it-Sty 327 ®Sl£) 

2-Wl,-6,7,8,9-xh7fcKPtf J5K[4,5-b]7"tf 
fc°>-5-75>(0.15g)£xh^fcKn37^>(6.0ml) 
iCjgfiSU HJx^7£>(0.15ml), 4-(?QPp< 
=f-)\,)-5-* = ?)\>-2-~y?--)\>-\,'S-**rW— JK0.1 
9g)£7JQ*.T 60 deg C \ZX 12 B#fHliH*Lfc. 

Mi=^*Pft» anx.Witx^u 



[0349] 

Working Example 327 
(Production of compound 327 ) 

2 -methyl -6, 7, 8, 9- it melted [tetorahidoropirimido ] [4 and 
5 -b ] azepine -5-amine (0.15 g ) in tetrahydrofuran (6.0 ml ), 
12 hours itagitated with 60 deg C triethylamine (0.15 ml ), 4 - 
(chloromethyl ) - 5 -methyl -2- phenyl -1,3- oxazole 
including the(0.19 g ). 

In room temperature after cooling, in reaction mixture it 
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3*ET*J«£RSESU »&tifc«a**>'J*y 
-N-[(5->^;u-2-7x=.;L.-i,3-^-^r-9-y— ;i/-4--f 

JU)^;U]-6,7,8,9-T-h i 7tKotf l J5K[4,5-b]T-lf 
br>-5-73>(fcfctt 327)(51mg)£*#fc 0 



'H-NMR(CDC1 3 )<5 1.81-2.17(4H,m), 2.33(3H,s), 
2.46(3H,s), 3.09-3.22(1 H,m), 3.57(2H,s), 3.65 
-3.73(lH,m), 3.84(lH,m), 5.37(lH,m), 7.40-7.4 
6(3H,m), 7.95-8.01 (2H;m), 7.95-8.01(2H,m), 8. 
10(lH,s) 

[0350] 

mmm 328 

(itt,® 328 ©Sit) 

2-y^;U-N-(2--hP^x^;U)-6,7,8,9-xK^tK 
□ t°'J5K[4,5-b]7-t*t < '>-5-T5>(182mg)^>^ 
y— ;U(5.4ml)lr»»L.a**ffl«TT? 10%/< 
7V'>A/*-7^>(73mg)^iaxfco 

**»HftT 16 B#|HM1#U Hr^-f hfciiLT 

;i/*7A^P7h^77-f- icTffiglU N-(2-> 
^^-6,7,8,9-Th7tKPbfU5K[4,5-b]7**tf>- 
5-^l/)*>tf:/-l,2-i/75>(33mg)£ttfc. 



N-(2-> 5^U-6,7,8,9-T h^t KP tf 'J 5 K[4,5-b]7 
-tft°>-5-'T^)'<>-b*>-l,2-v7£>(33mg)^ 
h^tKP^^l.SmOICjt^LsN.N-AyU/Kv 
-f5*V— JU(24mg)£JO*.T»40 deg C ICT 2 

^a^A^nvKf^r-lcTtttllU l-(2-t? 
yU-6,7,8,9-^h-7tKPt'' l JSK[4,5-b]7ift 0 >-5- 
^;u)-i,3-vtFP^>X^£$V-^-2-:4->0t 
£!|$!l328)(13mg)£*#fr„ 



'H-NMR(CDC1 3 ) 6 1.97-2.2 l(4H,m), 2.48(3H,s), 
65-2.85(1 H,m), 3.24-3.37(1 H,m), 3.70-3.82(1 
H,m), 5.68(lH,m), 5.89(lH,d,J=l 1.4Hz), 6.79 
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extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 -methyl -N- [ (5 
-methyl -2- phenyl -1,3- oxazole -4- yl ) methyl ] - 6, 7, 8 and 
9 - [tetorahidoropirimido ] [4 and 5 ~b ] azepine -5-amine 
(compound 327 )(51 mg ) was acquired. 

<sup>K/sup>H-nmr (CDCKsut»3</sub> );de 1 .81 - 2.17 (4 
H, m ), 2.33 (3 H, s ), 2.46 (3 H, s ), 3.09 - 3.22 (1 H, m ), 
3.57(2 H, s ), 3.65 - 3.73 (1 H, m ), 3.84 (1 H, m ), 5.37 (1 H, 
m ), 7.40 - 7.46 (3 H, m ), 7.95 - 8.01 (2 H, m ),7.95 - 8.01 (2 
H,m), 8.10(1 H,s) 

[0350] 

Working Example 328 
(Production of compound 328 ) 

2 -methyl -N- (2 -nitrophenyl ) - 6, 7, 8 and 9 - 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-amine (182 
mg ) was melted in the methanol (5.4 ml ), 10% palladium 
/carbon (73 mg ) was added under nitrogen atmosphere . 

1 6 hour under hydrogen atmosphere it agitated, celite 
filtration did and washed with the methanol . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- (2 -methyl -6, 7, 8, 
9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-yl ) 
benzene -1,2- diamine (33 mg ) was acquired. 

It melted N- (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 
and 5 -b ] azepine -5-yl ) benzene -1,2- diamine (33 mg ) in 
tetrahydrofuran (1 .3 ml ), 2 hours it agitatedwith 40 deg C 
including N, N- carbo diimidazole (24 mg ). 

In room temperature after cooling, in reaction mixture it 
extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 1 - (2 -methyl -6, 7, 8, 
9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-yl ) - 1 and 

3 -dihydro benzimidazole -2- on (compound 328 ) (13 mg ) 
was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.97 - 2.21 (4 
H, m ), 2.48 (3 H, s ), 65 - 2.85 (1 H, m ), 3.24 - 3.37 (1 H, 
m ),3.70 - 3.82 (1 H, m ), 5.68 (1 H, m ), 5.89 (1 H, d, 



Page 337 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



(lH,d,J=7.0Hz), 6.92-7. 14(3H,m), 7.63(lH,s) 



[0351] 

mmm 329 

(it£V!!} 329 ©M3t) 

3-?PP:7x/— JU(146mg)£ N,N-i>^)V7^){y 
N-(5-7;U^-P-2--hP7i-;U)-2->^;i/-6,6 > 7, 

9-^h^tKpeusK[4,5-b]7-tft::/-5-:FS>(0. 

30g)£*IQ*.. 60 deg C l-T 12 B^ilftLfco 



;u*7A^nvhy^^-r— lcT*ISiL, n-[5-(3- 
^nP7xy^v)-2--hP7x^,iu]-2-^;i'-6,7, 

8,9-Th7tKPt°'J5K[4,5-b]7-tz't 0 >-5-75> 
(^b^fel 329)(0.39g)£*#fc o 



'H-NMR(CDC1 3 )5 1.98-2.06(2H,m), 2.16(2H,t,J 
=5.8Hz), 2.50(3H,s), 3.32-3.48(2H,m), 4.63-4.7 
2(lH,m), 5.26(lH,m), 6.14(lH,d,J=2.6Hz), 6.2 
4(lH,dd,J=9.6,2.6Hz), 6.86-6.92(lH,m), 7.04-7. 
07(lH,m), 7.17-7.34(2H,m), 8.02(lH,s), 8.19(1 
H,d,J=9.4Hz), 8.52(1 H,d,J=6.6Hz) 

IR(KBr)3366,2940, 1 588, 1 497, 1 223 ,73 1 cm"' 



[0352] 
Hli£0i| 330 
(it-SWl 330 (Olilfi) 

4-(3-?PP7x/4 1 v)-N 2 (2-.^;U-6,7,8,9- J fh : 7 
tKPe i J5h*[4,5-b]7-tftf>-5--1';U)'<>-tf>-l ) 
2-v7S>(90mg)£T h7tKP77>(2.7ml)lC 
»«PL.N,N-*;U7|?i?-r5yy— ;U(55mg)*lll 
S.,£SI=T12B#|W«#Lfc. 



^^^A^PVh^^-f— ICTflSlL, 6-(3-£P 
P 7x/ 1 -(2-^U-6,7,8,9-t- K5fc KP t° U 
SK[4,5-b]T-tft°^-5--<7U)-l,3-vtKP'<>X'f 
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J=l 1.4Hz ), 6.79 (1 H, d, J=7.0Hz ), 6.92 - 7.14 (3 H, m ), 
7.63 (1 H, s ) 

[0351] 

Working Example 329 
(Production of compound 329 ) 

3 -chlorophenol it melted (146 mg ) in N, N- 
dimethylformamide (6.0 ml ), 12 hours it agitated with60 deg 
C potassium carbonate (0. 1 8 g ), N- (5 -fluoro -2- 
nitrophenyl ) - 2 -methyl -6, 6, 7, 9- including 
[tetorahidoropirimido "| [4 and 5 -b ] azepine -5-amine (0.30 
g). 

In room temperature after cooling, in reaction mixture it 
extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 
[shirikagerukaramukuromatogurafii ], N- [5 - (3 
-chlorophenoxy ) - 2 -nitrophenyl ] - 2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-amine 
(compound 329 ) (0.39 g ) wasacquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.98 - 2.06 (2 
H, m ), 2. 16 (2 H, t, J=5.8Hz ), 2.50 (3 H, s ), 3.32 - 3.48 (2 
H, m ), 4.63 -4.72 (1 H, m ), 5.26 (1 H, m ), 6.14 (1 H, d, 
J=2.6Hz ), 6.24 (1 H, dd, J=9.6, 2.6Hz ), 6.86 - 6.92 (1 H, m ), 
7.04 - 7.07 (1 H, m ),7.17 - 7.34 (2 H, m ), 8.02 (1 H, s ), 8.19 
(1 H, d, J=9.4Hz ), 8.52 (1 H, d, J=6.6Hz ) 

IR (KBr ) 33,662,940,158,814,971,223,731 cm 
<sup>-K/sup> 

[0352] 

Working Example 330 
(Production of compound 330 ) 

4 - (3 -chlorophenoxy ) -N<sup>2</sup> it melted (2 -methyl 
-6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-yl ) 
benzene -1, 2- diamine (90 mg ) in tetrahydrofuran (2.7 ml ), 

1 2 hours itagitated with room temperature including N, N- 
carbo diimidazole (55 mg ). 

In reaction mixture it extracted with ethylacetate including 
water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramulcuromatogurafii ], 6 - (3 -chlorophenoxy ) 
- 1 - (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 
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5**7— ;U-2-*>(fc£tt330X51mg)£f#fco 

'H-NMR(CDC1 3 )<5 1.90-2.2 l(4H,m), 2.46(3H,s), 
2.67(lH,m), 3.20-3.34(lH,m), 3.67(lH,m), 5. 
60(lH,br), 5.85(lH,d,J=11.8Hz), 6.56(lH,m), 
6.70-6.78(2H,m), 6.88-6.90(1 H,m), 6.98-7.27(4 
H,m), 7.65(1 H,s) 

[0353] 
(ft** 331 

4-£Qn-N-[3-[3-[(2->T;U-6,7,8,9--7 L h7fc:KP 
t°'J£K[4,5-b]7-lft°>--5-'r i JT : >)75y]7xy 
*vpxX;|x]K>X7'5K(0.33g)£.> l £/— )V 
(5.7ml)^ilPX., ftB(45//l), vTVMJth'PlS? 
»±h'J^A(49mg)**lj{.r.*aiCT 2 BSPbI 



N-[3-[3-[(2-y^yU-6,7,8,9-Th7tKPbf'J5K[4, 
5-b]7-tft°>-5--<;U)7S>']^xy+v]7i-JU] 
*>X75K(ft** 331)(135mg)£?#fc„ 



'H-NMR(CDC1 3 )<5 1.95-2.20(4H,m), 2.27(3H,s), 
3.34(2H,m), 4.20(1 H,d,J=8.4Hz), 4.49-4.58(1 
H,m), 5.14(lH,m), 6.1 7-6.20(1 H,m), 6.29-6.35 
(lH,m), 6.80-6.89(2H,m), 7.08(1 H,t,J=8.0Hz), 
7.34(1 H,t,J=8.0Hz), 7.38-7.45(2H,m), 7.63-7.68 
(lH,m), 7.86-7.94(2H,m), 9.24(lH,s) 

IR(KBr)3248,1655,1591,1489,l 186,733cm" 1 



[0354] 
UM9t 332 
{itSVi 332 CDgJjg) 

2,8-v>5 1 ;U-7,8-vtKP-6H-t:'JKt2 ) 3-d]e , J5 
V>-5-^">(0.355g). 2-(2-— hP^x~;UX;U7 
T-^UPx^.;UT5>(0.55g)Sl/: p-h-/UX>7. 
;U7t^>^-7jCfP*(0.05g)ICh;UX>(20ml)^*P 

^.fljiTKTi- 60 mmmmmmLtzo 

Ol^T% ^UTJUP— ;i/(25ml)Si;i^^(0.36 

g )£fin*7k;lrFl::v7/MJtKPIi5i^MJ^ 
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-b ] azepine -5-yl ) - 1 and 3 -dihydro benzimidazole -2- on 
(compound 330 ) (51 mg ) wasacquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.90 - 2.21 (4 
H, m ), 2.46 (3 H, s ), 2.67 (1 H, m ), 3.20 - 3.34 (1 H, m ), 
3.67(1 H, m ), 5.60 (1 H, br ), 5.85 (1 H, d, J=l 1 .8Hz ), 6.56 
(1 H, m ), 6.70 - 6.78 (2 H, m ), 6.88 - 6.90 (1 H, m ), 6.98 
-7.27 (4 H, m ), 7.65 (1 H, s ) 

[0353] 

Working Example 331 

(Production of compound 331) 

4 -chloro -N- [3 - [3 - [ (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) 
amino ] phenoxy ] phenyl ] benzamide (0.33 g ) 2 hours was 
agitated with room temperature including methanol (5.7 ml ), 
acetic acid (45;mu 1 ), including cyano tri hydro boric acid 
sodium (49 mg ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 4 -chloro -N- [3 - [3 - 
[ (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-yl ) amino ] phenoxy ] phenyl ] benzamide 
(compound 331 ) (135 mg ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.95 - 2.20 (4 
H, m ), 2.27 (3 H, s ), 3.34 (2 H, m ), 4.20 (1 H, d, J=8.4Hz ), 
4.49 - 4.58(1 H, m ), 5.14 (1 H, m ), 6.17 - 6.20 (1 H, m ), 
6.29 - 6.35 (1 H, m ), 6.80 - 6.89 (2 H, m ), 7.08 (1 H, t, 
J=8.0Hz ),7.34 (1 H, t, J=8.0Hz ), 7.38 - 7.45 (2 H, m ), 7.63 - 
7.68 (1 H, m ), 7.86 - 7.94 (2 H, m ), 9.24 (lH,s) 

IR (KBr ) 32,481,655,159,1 14,891,186,733 cm 
<sup>-l</sup> 

[0354] 

Working Example 332 
(Production of compound 332 ) 

2 and 8 -dimethyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] 
pyrimidine -5 -on (0.355 g ), 2 - (2 -nitrophenyl sulfanyl ) 
phenyl amine (0.55 g ) and in p-toluenesulfonic acid acid 
monohydrate (0.05 g ) 60 hour heating and refluxing it did 
under dehydration including toluene (20 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0.18 g ) 
to under ice cooling methyl alcohol (25 ml ) andincluding 
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A(0. 1 8g)£AaK.f-^ UST? 5 B#[SHSIt Lfco acetic acid (0.36 g ), 5 hours it agitated with room 

temperature . 



MET. XffiU «fc**»teS/'J*y^*5A 
^P7h^77-f-(KiXf^:A+f>=l:l)t 
ffiSLT, 2,8-v^;U-N-{2-[(2--hP3?x-;U) 

K[2,3-d]t°'J^v>-5-7S>(^^^ 332)(0.21g) 



5c*$MJrffi C21H21N5O2S-0.25H2O irLT 



It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and water, extracted. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with basic 
[shirikagerukaramukuromatogurafii ] (ethylacetate :hexane 
=1:1 ), 2 and 8 -dimethyl -N- {2 - [ (2 -nitrophenyl ) sulfanyl ] 
phenyl } - 5, 6, 7 and 8 -tetrahydro pyrido it acquired [2 and 3 
-d ] pyrimidine -5-amine (compound 332 ) (0.21 g ) as yellow 
amorphous . 



elemental analysis values C21H21N5O2S*0.25H2O doing 
Calcd. : C, 61.22 ;H, 5.26 ;N, 17.00. 



Calcd.:C, 61.22;H, 5.26;N, 17.00. 
Found : C, 61.14 ;H, 5.23 ;N, 16.99. 



Found:C, 61.14;H, 5.23;N, 16.99. 



H, s), 3.09(3H, s), 3.20-3.35(2H, m), 4.50-4.6 
5(1H, m), 4.88(1H, d, J=7.8Hz), 6.75-6.94(3 
H, m),7.16-7.56(4H, m), 7.76(1H, s), 8.25(1H, 
dd, J=1.8, 8.0Hz). 

[0355] 

mmm 333 

(ft** 333 CDSit) 



H, s) , 3.09 (3 H, s ), 3.20 - 3.35 (2 H, m ), 4.50 - 4.65 (1 H, 
m ), 4.88 (1 H, d, J-7.8HZ ) s 6.75 - 6.94 (3 H, m ),7.16 - 7.56 
(4 H, m ), 7.76 (1 H, s ), 8.25 (1 H, dd, J=l .8, 8.0Hz ). 

[0355] 

Working Example 333 
(Production of compound 333 ) 



2,8-V^;U-7,8-vt 

Kn-6H-bf'JK[2,3-d] 

t D, J^V>-5-^->(0.3 
55g) > 3-(2--hP^x 

((o.50g)atf p-h;ux 

ifei(0.05g)(Ch>IUX> 
(30ml)^iP^.fl5i7KT 

;u=i— ;i/(30mi)Sl/ 

lfgg(0.36g)£jD*7K 
ni55IM-MJ*A(0. 



2 and 8 -dimethyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] pyrimidine -5-on (0.355 g ), 3 - (2 
-nitro phenoxy ) phenyl amine (0.50 g ) and in p-toluenesulfonic acid acid monohydrate 
(0.05 g ) 23 hour heating and refluxing it did under dehydration including toluene (30 ml ). 
Next, after adding cyano tri hydro boric acid sodium (0.25 g ) to under ice cooling methyl 
alcohol (30 ml ) andincluding acetic acid (036 g ), 14 hours it agitated with room 
temperature . It concentrated reaction mixture , in residue it made alkalinity with the 
saturated sodium bicarbonate * water including ethylacetate and water, extracted. You 
washed organic layer with saturated saline , dried with sodium sulfate . Under vacuum , it 
concentrated, refined residue with [shirikagerukaramukuromatogurafii ] (ethylacetate ), 
2and 8 -dimethyl -N- [3 - (2 -nitro phenoxy ) phenyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it 
acquired [2 and 3 -d ] pyrimidine -5-amine (compound 333 ) (0.437 g )as yellow 
amorphous . As elemental analysis values 

C<sub>2 1 </sub>H<sub>2 1 </sub>N<sub>5</sub>0<sub>3</sub>* 1 . 75H<sub>2</sub>0 
Calcd.:C, 59.63;H, 5.84;N, 16.56.Found:C, 59.64;H, 5.80;N, 17.45.<sup>K/sup>H-nmr 
(200 MHz , CDCKsub>3</sub> );de 1.85 - 2.20 (2 H, m ), 2.49 (3 H, s ), 3.19 (3 H, s ), 
3.25 - 3.56(2 H, m ), 3.84 (1 H, d, J=7.4Hz ), 4.45 - 4.58 (1 H, m ), 6.34 - 6.52 (3 H, m ), 
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V 14 ftMttttL 

A^P^r"?^?*— 

Lt, 2,&-*s*T)\s-*i- 
[3-(2--r-P?x/* 

j fh7tKpe , jK[2,3- 

d]t°'J5^>-5-T5> 
(itS® 333)(0.437g) 

fitC 2l H 2 iN 5 03-1.75H 
2 0 tLX Calcd. : C, 
59.63 ;H, 5.84 ;N, 
16.56.Found : C, 5 
9.64 ;H, 5.80 ;N, 1 
7.45.'H-NMR(200M 
Hz, CDC1 3 ) 8 1.85 
-2.20(2H, m), 2.49(3 

H, s), 3.19(3H, s), 
3.25-3.56(2H, m), 3. 
84(1H, d, J=7.4Hz), 

4.45-4.58(lH, m), 
6.34-6.52(3H, m),7.0 
4-7.23(3H, m), 7.51 
(1H, tt, J=8.8, 8.8H 
z), 7.92(1H, dd, J= 

I. 6, 8.0Hz), 8.00(1 
H, s).) 

[0356] 



7.04 - 7.23 (3 H, m ), 7.51 (1 H, tt, J=8.8, 8.8Hz ),7.92 (1 H, dd, J=1.6, 8.0Hz ), 8.00 (1 H, 
■ ).) 



1334 

Ut£® 334 0)M&) 

2,8-v^;U-7,8-vtKP-6H-t 0 'JK[2,3-d]t°'J5 
V>-5-^->(0.355g), 3-[4-(3-$P P7x=JI/)bf 
'<7V>-l-X;U7H- J )U]^i-;U7'=>((0.71g)S 

if p-h;ux>x;u^>^-7KfQ^i(0.05g)irh;L, 

X>(20ml)^ia^.M7kTI- 38 ftlHHn&aSKL 
tz„ y?JU7JU=l— JU(25ml)&t/fttt 

(0.36g)*Jni*JfrTlCi/7^hUtKPlS5tt^ 
h'J^A(0.I8g)*»lS.fcft, MsBT?3 ftia«*PU 

tz 0 B.&mmm+ mmzm^ji&is^na 



[0356] 

Working Example 334 

(Production of compound 334 ) 

2 and 8 -dimethyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] 
pyrimidine -5-on (0.355 g ), 3 - [4 - (3 -chlorophenyl ) 
piperazine -1- sulfonyl ] phenyl amine (0.71 g ) and in 
p-toluenesulfonic acid acid monohydrate (0.05 g ) 38 hour 
heating and refluxing it did under dehydration including 
toluene (20 ml ). Next, after adding cyano tri hydro boric acid 
sodium (0.18 g ) to under ice cooling methyl alcohol (25 ml ) 
andincluding acetic acid (0.36 g ), 3 hours it agitated with 
room temperature . It concentrated reaction mixture , in 
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^KU^A-CttJSLfco MET. £I£U 

-(it»Xfjk^^=2:l)T?*8, PlgX^ 
T;uj:yfiflftLT.N-(3-{[4-(3-^PP 

-2 > 8-S/>^JU-5 i 6 f 7 i 8-^h5tKPtfUK[2 > 3-d]e 
U5v>-5-75>(^^iKl 334)(0.42g)£*RfefSfi 
<tLTt#fc 0 mpll7-118 deg C 1 H-NMR(200MH 
z, CDCI3) 6 1.90-2.20(2H, m), 2.49(3H, s), 
3.10-3.56(10H, m), 3.19(3H, s),4.06(lH, d, J= 
6.6Hz), 4.50-4.64(lH, m), 6.68-6.90(4H, m),7. 
01(1H, t, J=2.2Hz), 7.05-7.22(2H, m), 7.35(1 
H, t, J=7.8Hz), 8.00(lH,s).) 

[0357] 

mmm 335 

tfb*» 335 ©Sift) 

2,8-v>^;U-7,8-vtKP-6H-t°'JK[2 ) 3-d]t°'J5 
i?>-5-^">(0.177g).3-7Sy-N-'7x— JU'O-tr 

»xjU7t^>75K((o.30g)&i/ P -h;ux>x;u 

^>^-7KfQ^(0.025g)[Ch>IUX>(10ml)$AD 

AKtKTIc 24 KRUnlRa9KLfe 0 01 vp, 
;u7;u=j— Miomi)Si/ftil(o.i6g)£jta** 
♦TlcS/Tyh'JtKPB^H^hU^ACO-Wg)* 

ip*fc*.*a-e 3 eiHflHtLfco 

7K*^h I J^A7KTr7;u±i l Jtt<!:LttaiLfco * 

^jtLfco 1ET> SffiU B«£S/'J*yju* 
^A*P7h^7*-(Bmx^;i,~ftIftx^k 
>?;U7>m— ;U=19:1)T?«», o^ic^Stt 
S/'J*^U*^A^P-7h^7-f-(iti|x^^) 
Tf«SLT.3-[(2 > 8-5/^;U-5,6,7,8-T-h7tKP 
t O| JK[2,3-d]t 0| J^v>-5--r;u)7^/]-N-^x-;u 

K>-tf>X;U7h>7^K^b-&^ 335)(0.076g)£ 

ffi^^u^rxtLTl^fco *h-nmr(2oomh 

z, CDCb) <5 L70-2.00(2H, m), 2.47(3 H, s), 
3.16(3H, s), 3.16-3.50(2H, m), 4.02(1H, d, J= 
7.4Hz), 4.30-4.50(lH, m), 6.73(1 H, d, J=8.8H 
z), 6.96(1H, s), 7.00-7.40(7H, m), 7.91(1H, 
s).) 

[0358] 

mmm 336 

(<b^« 336 ©»Jft) 



residue it made alkalinity with the saturated sodium 
bicarbonate * water including ethylacetate and, extracted. 
You washed organic layer with saturated saline , dried with 
sodium sulfate . Under vacuum , it concentrated, refined 
residue with [shirikagerukaramukuromatogurafii ] 
(ethylacetate -ethylacetate :methyl alcohol =19:1 ),next 
refined with basic [shirikagemkaramukuromatogurafii ] 
(ethylacetate :hexane ==2:1 ), crystallization did from 
ethylacetate -ether , the N- (3 - {[4 - (3 -chlorophenyl ) - 1 
-piperazinyl ] sulfonyl } phenyl ) - 2 and 8 -dimethyl -5, 6, 7, 
8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 334 ) (0.42 g ) as colorless crystal . 
mpl 17-1 18deg C<sup>K/sup>H-nmr (200 MHz , 
CDCKsub>3</sub> );de 1.90 - 2.20 (2 H, m ), 2.49 (3 H, s ), 
3.10 - 3.56 (10 H, m % 3.19 (3 H, s ), 4.06 (1 H, d, 
J=6.6Hz ),4.50 - 4.64 (1 H, m ), 6.68 - 6.90 (4 H, m ), 7.01 (1 
H, t, J=2.2Hz ), 7.05 - 7.22 (2 H, m ), 7.35 (1 H, t, J=7.8Hz ), 
8.00(1 H, s ). ) 

[0357] 

Working Example 335 
(Production of compound 335 ) 

2 and 8 -dimethyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] 
pyrimidine -5-on (0.1 77 g ), 3 -amino -N- 
[fenirubenzennsuruhonamido ] (0.30 g ) and in 
p-toluenesulfonic acid acid monohydrate (0.025 g ) 24hour 
heating and reflux ing it did under dehydration including 
toluene (10 ml ). Next, after adding cyano tri hydro boric acid 
sodium (0.12 g ) to under ice cooling methyl alcohol (10 ml ) 
andincluding acetic acid (0.16 g ), 3 hours it agitated with 
room temperature . It concentrated reaction mixture , in 
residue it made alkalinity with the saturated sodium 
bicarbonate * water including ethylacetate and water, 
extracted. You washed organic layer with saturated saline , 
dried with sodium sulfate . Under vacuum , it concentrated, 
refined residue with | shirikagerukaramukuromatogurafii ] 
(ethylacetate -ethylacetate :methyl alcohol =19:1 ),next 
refined with basic [shirikagerukaramukuromatogurafii ] 
(ethylacetate ), 3 - [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro 
pyrido [2 and 3 -d ] pyrimidine -5-yl ) amino ] -N- it acquired 
[fenirubenzensuruhonamido ] (compound 335 )(0.076 g ) as 
colorless amorphous . <sup>l</sup>H-nmr (200 MHz , 
CDCKsub>3</sub> );de 1 .70 - 2.00 (2 H, m ), 2.47 (3 H, s ), 
3.16 (3 H, s ), 3.16 - 3.50 (2 H, m ), 4.02(1 H, d, J=7.4Hz ), 
4.30 - 4.50 (1 H, m ), 6.73 (1 H, d, J=8.8Hz ), 6.96 (1 H, s ), 
7.00 - 7.40 (7 H, m ), 7.91 (1 H, s ). ) 

[0358] 

Working Example 336 
(Production of compound 336 ) 
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2,8-v>^;U-7,8-vtKP-6H-t e, JK[2,3-d] 
t o, J5v>-5-^->(0.355g).N-[3-(2-7Sy^ 
xy+i/pi-;UT-fe^5K((0.50g)ai; p-h 

>(20ml)^AD^B5i7KTfC 24 ftflMfll&SSk 
Lfco OL>T\ >^;U7;U3— ;K20ml)SK : 
K^(0.32g)^P^7K^TICv7/h'JtKP 
li:9lhrhUOA(0.25g)£Jn*fcgL MS 

ATr^JtLfco IET> SAIL. J£SS£i/'J 

;U:>^^U7;U3— ;U=20:l)-e«». Pgl 
*;U-X— T^cfcyfSa^lbLr. N-(3-{2-[(2, 
8-S/^Jb-5 i 6 > 7 f 8-xh7tKPtf l jK[2 i 3.d] 
t°U5v>-5-*OU)75ypxy*vpxX 

;U)7-b*5K(ft^tt 336)(0.16g)£&fe*£ 
fi£LT»fcomp208-209 deg C 5c*#W 
fitC 2 3H 25 N 5 0 2 <tLTCalcd. : C, 68.47 ;H, 
6.25 ;N, 17.36.Found : C, 68.34 ;H, 6.4 
4 ;N, 17.29. 1 H-NMR(200MHz, CDC1 3 ) 
8 ].90-2.15(2H, m), 2.12(3H, s), 2.46(3 
H, s), 3.13(3H, s), 3.25-3.50(2H, m), 4.1 
8(1H, d, J=7.4Hz), 4.50-4.62(1 H 5 m), 6.6 
0-6.76(2H, m), 6.82-6.94(2H, m), 7.02-7. 
22(4H, m), 7.54(1 H, bs), 7.94(1 H,s).)] 

[0359] 

mi&m 337 

337 ©»Jt) 

2,8-v^;U-5,6,7,8-xh^tKPt 0 UK[2,3-d]t o, J 
5v>-5-^"— ;U(0.179g), N-[3-(3-^P WJilJ* 
^>)^x^;U]/<>-tf>x;U7tx>7SK(0.44g)aU r 
h , J^x-^7t^X^-<>(0.32g)^h;UX>(10nil)IC 

40%7V r v*;u7K>^i;x5 1 ;uh^x>}§ 

ft(0.5ml)ft]a.fcSL fat 15 8*BflflM¥Lfco 

MET, SJBU »31t5/«J*yjU*5A^P"7 

T.N-[3-(3-^PP^xy^vpxXjU]-N-(2,8-v 
^;U-5,6,7,8-xh^h:KPt O| jK[2 3 3-d]t 0| J^v> 
-5-f;U)^>4f>XjU*>75K(1b^!fel 337)(0.2 

7g)**ife7^U7TX£LT»fco 



2 and 8 -dimethyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] 
pyrimidine -5-on (0.355 g ) } N- [3 - (2 -aminophenoxy ) phenyl 
acetamide (0.50 g ) and in p-toluenesulfonic acid acid monohydrate 
(0.05 g ) 24 hour heating and refluxing it did under dehydration 
including toluene (20 ml ). Next, after adding cyano tri hydro boric 
acid sodium (0.25 g ) to under ice cooling methyl alcohol (20 ml ) 
andincluding acetic acid (0.32 g ), 5 hours it agitated with room 
temperature . It concentrated reaction mixture , in residue it made 
alkalinity with the saturated sodium bicarbonate * water including 
ethylacetate and water, extracted. You washed organic layer with 
saturated saline , dried with sodium sulfate . Under vacuum , it 
concentrated, refined residue with 

[shirikagerukaramukuromatogurafii ] (ethylacetate : methyl alcohol 
=20:1 ),crystallization did from ethylacetate -ether , it acquired N- 
(3 - {2 - [ (2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-yl ) amino ] phenoxy } phenyl ) acetamide 
(compound 336 ) (0.16 g ) as colorless crystal . As mp208-209deg 
Celemental analysis values 

C<sub>23</sub>H<sub>25</sub>N<sub>5</sub>0<sub>2</sub> 
Calcd.:C, 68.47;H, 6.25;N, 17.36.Found:C, 68.34;H, 6.44;N, 
17.29.<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.90 - 2.15 (2 H, m ), 2.12 (3 H, s ), 2.46 (3 H, s ), 3.13 (3 H, 
s ),3.25 - 3.50 (2 H, m ), 4.18 (1 H, d, J=7.4Hz ), 4.50 - 4.62 (1 H, 
m ), 6.60 - 6.76 (2 H, m ), 6.82 - 6.94(2 H, m ), 7.02 - 7.22 (4 H, 
m), 7.54(1 H, bs ), 7.94(1 H, s ). ) ] 



[0359] 

Working Example 337 
(Production of compound 337 ) 

2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-ol (0. 1 79 g ), N- [3 - (3 -chlorophenoxy ) 
phenyl ] [benzensuruhonamido ] (0.44 g ) and it melted 
the[torifeniruhosufin ] (0.32 g ) in toluene (10 ml ), 40% 
diethyl azodicarboxylate tilt jpl 1 en solution (0.5 ml ) after 
adding, 1 5 hours it agitatedwith room temperature . 

In reaction mixture you washed extraction and organic layer 
with saturated saline including ethylacetate , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (hexane :ethylacetate 
=1:1 ),N- [3 - (3 -chlorophenoxy ) phenyl ] -N- it acquired (2 
and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl ) [benzensuruhonamido ] (compound 337 ) 
(0.27 g ) as colorless amorphous . 



7G*##rffi C27H25C1N403S tLX 



Page 343 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



2003-11-11 



elemental analysis values C27H25CIN40<SB>3</SB> S doing 




Calcd. : C, 62.24 ;H, 4.84 ;N 


10.75. 


Calcd.:C, 62.24;H, 4.84;N 


10.75 . 


Found : C, 61.99 ;H, 4.75 ;N, 


10.75. 


Found:C 3 61.99;H, 4.75;N, 


10.75 . 



H, s), 2.41(3H, s), 2.96(3H, s), 3.04-3.40(2H, 
m), 5.45(1H, t, J=6.2Hz), 6.58(1H, t, J=2.2H 
z),6.70-7.30(7H, m), 7.40-7.68(3H, m), 7.70-7. 
78(2H, m), 7.81(1H, s). 

[0360] 

HJS^J 338 

(it£W\ 338 <*)£!£) 

2 s 8-v>^;U-5,6,7,8-7 1 h^tKPe i JK[2,3-d]t 0l J 
5v>-5-^-— ;i/(0.179g). N-[3-(3-£P U7z.S*r 

7x-iU*X7-f>(0.32g)*h^X>(10ml)IC5S 

ffi. 40%7 % /?/*;u7ti>Ki?x^;uh;ux>sS5* 

(0.5ml)to*fcflL SSBt 15 B*|H]«#Lfco 

met. xtiu »at*>»j*y;u*5A^p^ 

h^?*-(tt»x^U)T***liLT. N-[3-(3-$ 
PP7iy*v)7i-;i/]-N-(2 ) 8-y>fJI/-5,6 ) 7 f 8 

-^h^tKPt o, JK[2 s 3-d]t 0 »J^v>-5--r;u)>^> 
XiMC/TSKtfb** 338)(0.257g)£«t£7^E 



H, s) , 2.41 (3 H, s ), 2.96 (3 H, s ), 3.04 - 3.40 (2 H, m ), 5.45 
(1 H, t, J=6.2Hz ), 6.58 (1 H, t, J=2.2Hz ), 6.70 - 7.30 (7 H, 
m ),7.40 - 7.68 (3 H, m ), 7.70 - 7.78 (2 H, m ), 7.81 (1 H, s ). 

[0360] 

Working Example 338 
(Production of compound 338 ) 

2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-ol (0.179 g ), N- [3 - (3 -chlorophenoxy ) 
phenyl ] methane sulfonamide (0.44 g ) and it 
melted[torifeniruhosufin ] (0.32 g ) in toluene (10 ml ), 40% 
diethyl azodicarboxylate tilt jpl 1 en solution (0.5 ml ) after 
adding, 15 hours itagilated with room temperature . 

In reaction mixture you washed extraction and organic layer 
with saturated saline including ethylacetate , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (ethylacetate ),N- [3 - (3 
-chlorophenoxy ) phenyl ] -N- it acquired (2 and 8 -dimethyl 
-5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) 
methane sulfonamide (compound 338 ) (0.257 g ) as colorless 
amorphous . 



7C*#tfttC22H23ClN4O3S-0.25H2O£LT Calcd. : C, 57.01 ;H, 5.11 ;N, 12.09. 



As elemental analysis values C22H23ClN40<SB>3</SB> S*0.25H2O Calcd.rC, 57.01 ;H, 5.1 1;N, 12.09. 



Found : C, 56.98 ;H, 5.19 ;N, 12.11. 



Found:C, 56.98;H, 5.19;N, 12.11. 



3.02(3H, s), 3.02-3.40(2H, m), 5.45(1 H, t, J= 
6.4Hz), 6.78-7.03(5H, m), 7.07-7.1 5(1 H, m), 
7.22-7.35(2H, m), 8.24(1 H, s). 

[0361] 

HJfcfllJ 339 
(itGM 339 ©Sit) 



3.02 (3 H, s ) 3.02 - 3.40 (2 H, m ), 5.45 (1 H, t, J=6.4Hz ), 
6.78 - 7.03 (5 H, m ), 7.07 - 7.15 (1 H, m ), 7.22- 7.35 (2 H, 
m), 8.24(1 H,s). 

[0361] 

Working Example 339 
(Production of compound 339 ) 
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2-y^^-7,8-vh:KP-6H-t 0, jK[2,3-d] 
t°U^V>-5-7|->(0.326g). 2-(3-- hP? 
xy*2/px-;U75>((0.53g)&i;p-h 

;ux>x;U7ts>^-7KW^(o.05g)(ch 

;i/X:/(20ml)£*niLflft7KTI- 24 B#Pb1 

;i/(20ml)ai/ft»(0.36g)^JlPK.**T 
[Cv7yh'JtKP[55^hU^A(0.25 

g)*jn^fcft. in? i i$ia«»Lfco 

TfT;u*Utti:LttfflLfco «M£ltl 

£*£Lfc 0 MET. SBU ?S;g£i£S 

(P^x^yu)-efl^LT. 2->^U-N- 
[3-(3--hP7xy+v)7i-il/]-5 ) 6,7 ) 8 
-xK7tKPt 0, JK[2,3-d]t e| J5v>-5-T 
5>(lb^ 339)(0.078g)£SlfeT I EJU 
7TXtLT#fco 5c*»Wffi C2oH| 9 N 5 
O 3 "0.15AcOEf0.4H 2 O <tl/C Calcd. : 
C, 62.19 ;H, 5.32 ;N, 17.60.Found : 
C, 62.47 ;H, 5.31 ;N, 17.35. ! H-NMR 
(200MHz, CDC1 3 ) 6 1.80~2.20(2H, 
m), 2.47(3H, s), 3.30-3.60(2H, m), 3. 
89(1H, d, J=7.2Hz), 4.50-4.62(lH, 
m), 5.46(1H, s), 6.36-6.58(3H, m),7.1 
5-7.40(2H, m), 7.49(1 H, t, J=8.0Hz), 
7.83(1H, t, J=2.2Hz), 7.88-7.96(lH, 
m), 8.13(1H, s).) 

[0362] 

mmm 340 

(it$® 340 (7)Mit) 

2->^;U-7 s 8-vtKP-6H-t°UK[2,3-d]t°U^v>- 
5-^->(0.258g),2-(2-xhP7xx;ux;U7yx 
;upxx;UT5>((0.60g)&i; p-M*XI/5UU/fc 
>K-7Kffi^)(0.05g)|ZhJUX>(20ml)^i)D^^ 

tKtic 38 RMftnastLfc. out?. ^;ut 

/Ua— M25ml)atfBII(0.25g)tlnA*»T 

irv7/h'JtKP(5a^h'J^A(0.i8g)^a^ 

aaiicttitxT;uai;7KS*p*. fifnstifc* 

MET. SttU »*t*»tt->'J*yjU*vA 
^PVh^7-f-(»»x^jU)-e«8ILT. 2-> 
5 1 ;U-N-{2-[2-XhP37xx;U]X;U7T->U}7x 
x^)-5,6,7,8-^h^tKPt° l JK[2 3 3-d]t°USv>- 
5-7 7 £>(lb£^ 340)(0.01 Ig^fe&T^frZtT 



2 -methyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] pyrimidine -5-on 
(0.326 g ), 2 - (3 -nitro phenoxy ) phenyl amine (0.53 g ) and in 
p-toluenesulfonic acid acid monohydrate (0.05 g ) 24hour heating and 
refluxing it did under dehydration including toluene (20 ml ). Next, 
after adding cyano tri hydro boric acid sodium (0.25 g ) to under ice 
cooling methyl alcohol (20 ml ) andincluding acetic acid (0.36 g ), 1 
hour it agitated with room temperature . It concentrated reaction 
mixture , in residue it made alkalinity with the saturated sodium 
bicarbonate * water including ethylacetate and water, extracted. You 
washed organic layer with saturated saline , dried with sodium sulfate . 
Under vacuum , it concentrated, refined residue with basic 
[shirikagerukaramukuromatogurafii ] (ethylacetate ), 2 -methyl -N- [3 - 
(3 -nitro phenoxy ) phenyl ] - 5, 6, 7 and 8 -tetrahydro pyrido it 
acquired [2 and 3 -d ] pyrimidine -5-amine (compound 339 ) (0.078 
g )as yellow amorphous . As elemental analysis values 
C<sub>20</sub>H<sub> 1 9</sub>N<sub>5</sub>O<sub>3</sub>*0. 1 
5AcOEt*0.4H<sub>2</sub>O Calcd.:C, 62.19;H, 5.32;N, 
17.60.Found:C, 62.47;H, 5.31 ;N, 17.35.<sup>K/sup>H-nmr (200 
MHz , CDCKsub>3</sub> );de 1 .80 - 2.20 (2 H, m ), 2.47 (3 H, s ), 
3.30 - 3.60 (2 H, m ), 3.89(1 H, d, J=7.2Hz ), 4.50 - 4.62 (1 H, m ), 5.46 
(1 H, s ), 6.36 - 6.58 (3 H, m ), 7.15 - 7.40 (2 H, m ), 7.49 (1 H, t, 
J=8.0Hz ),7.83 (1 H, t, J=2.2Hz ), 7.88 - 7.96 (1 H, m ), 8.13 (1 H, s ). ) 



[0362] 

Working Example 340 
(Production of compound 340 ) 

2 -methyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] pyrimidine 
-5-on (0.258 g ), 2 - (2 -nitrophenyl sulfanyl ) phenyl amine 
(0.60 g ) and in p-toluenesulfonic acid acid monohydrate 
(0.05 g ) 38hour heating and refluxing it did under 
dehydration including toluene (20 ml ). Next, after adding 
cyano tri hydro boric acid sodium (0.1 8 g ) to under ice 
cooling methyl alcohol (25 ml ) andincluding acetic acid (0.25 
g ), 3 hours it agitated with room temperature . It concentrated 
reaction mixture , in residue it made alkalinity with the 
saturated sodium bicarbonate * water including ethylacetate 
and water. You washed organic layer with saturated saline , 
dried with sodium sulfate . Under vacuum , it concentrated, 
refined residue with basic 

[shirikagerukaramukuromatogurafii ](ethylacetate ), 2 -methyl 
-N- it acquired {2 - [2 -nitrophenyl ] sulfanyl } phenyl ) -5, 6, 
7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine 
(compound 340 ) (0.017 g ) as colorless amorphous . 



Page 345 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



2003-11-11 



1 H-NMR(200MHz ) CDC1 3 ) 8 1 .85-2.20(2H, 
m), 2.42(3H, s), 3.20-3.50(2H, m), 4.55-4.70 
(1H, m), 4.93(1H, d, J=8.0Hz), 5.34(1H, s), 
6.70-7.00(3H, m),7.18-7.60(4H s m), 7.86(1H, 
s), 8.26(1 H, dd, J=1.8, 8.0Hz). 

[0363] 

mmm 341 

■(ft** 341 

2-^;U-7 3 8-VtKP-6H.t 0| JK[2 ) 3-d]t°'JSv>- 
5-7t->(0.326g) > 2-(2--hP^xy^rv)^x~;U'7 

5>(0.50g)&i; p-h;ux>x;u7^>M-7KW^i 

(0.05g)lCh^X>(20ml)*iJDAflft7KTlC24ft[H 

■cttaufc. 

set, amu a***»tti/u*y;u*^A 

^PVKf^-dJlif^J-eHiLT, 2-> 
fjb-N-[3-(2--hP7xy+ypi-Jl/]-5,6,7,8- 
xh^tKPt°'JK[2,3-d]t 0 'JSv>-5-TS>(ft* 
* 341)(0.064g)£*fe7^U77X£LT»fc o 



<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .85 - 2.20 (2 H, m ), 2.42 (3 H, s ), 3.20 - 3.50 (2 H, m ), 
4.55 - 4.70 (1 H, m ),4.93 (1 H, d, J=8.0Hz ), 5.34 (1 H, s ), 
6.70 - 7.00 (3 H, m ), 7.18 - 7.60 (4 H, m ), 7.86 (1 H, s ), 
8.26(1 H, dd, J=1.8,8.0Hz). 

[0363] 

Working Example 341 
(Production of compound 341 ) 

2 -methyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] pyrimidine 
-5 -on (0.326 g ), 2 - (2 -nitro phenoxy ) phenyl amine (0.50 
g ) and in p-toluenesulfonic acid acid monohydrate (0.05 g ) 
24hour heating and refluxing it did under dehydration 
including toluene (20 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0. 1 8 g ) 
to under ice cooling methyl alcohol (20 ml ) andincluding 
acetic acid (0.25 g ), 3 hours it agitated with room 
temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and water, extracted. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with basic 
[shirikagerukaramukuromatogurafli ] (ethylacetate ), 2 -methyl 
-N- [3 - (2 -nitro phenoxy ) phenyl ] - 5, 6, 7 and 8 -tetrahydro 
pyrido it acquired [2 and 3 -d J pyrimidine -5-amine 
(compound 341 ) (0.064 g )as yellow amorphous . 



7ca»#fffiC20H19N5O3-0.15AcOEt-0.4H2O<tLTCalcd. : C, 62.19 ;H, 5.32 ;N, 17.60. 



As elemental analysis values C20H19N5O<SB>3</SB> *0.1 5AcOEt*0.4H2O Calcd.:C, 62.19;H, 5.32;N, 
17.60. 



Found : C,, 62.12 ;H, 5.55 ;N, 17.59. 



Found:C, 62.12;H, 5.55;N, 17.59. 



H, s), 3.30-3.60(2H, m), 3.89(1H, d, J=7.0H 
z), 4.50-4.62(lH, m), 5.55(1H, s), 6.35-6.55(3 
H, m),7.02-7.24(3H, m), 7.44-7.60(lH, m),' 7. 
94(1H, dd, J=1.4, 8.0Hz), 8.12(1H, s). 

[0364] 

mmm 342 

2-^;U-7,8-vtKP-6H-t 0| JK[2,3-d]t 0, J5v>- 
5-:t>(0.258g). 3-[4-(3-^7P P^xx^)t°^^v 



H, s) , 3.30-3.60 (2 H, m ), 3.89 (1 H, d, J=7.0Hz ), 4.50 - 
4.62 (1 H, m ), 5.55 (1 H, s ), 6.35 - 6.55 (3 H, m ), 7.02 -7.24 
(3 H, m ), 7.44 - 7.60 (1 H, m ), 7.94 (1 H, dd, J=l ,4, 8.0Hz ), 
8.12(1 H,s). 

[0364] 

Working Example 342 
(Production of compound 342 ) 

2 -methyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] pyrimidine 
-5-on (0.258 g ), 3 - [4 - (3 -chlorophenyl ) piperazine -1- 
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>-i-x;u*-;upi-;uT5>(0.556 g );&i;p-h 

yUX>X;U/tx>^-7K?P ! fel(0.05g)ICh^X>(2 
0ml)£ »D^Jjji7XTIC 24 I^MA]^jl9kLf=. 

Ol^T*. >T;U7^3— JU(25ml)&l/ffFSt(0.25 
g)£»*JK>frTI=S'7/MJfcKPl551M-MJ'5 
A(0.18g)£in*fcfc, ^;£T* 1 ttmmftLtzo 

■CttKLfc. 



sulfonyl ] phenyl amine (0.556 g ) and in p-toluenesulfonic 
acid acid monohydrate (0.05 g ) 24hour heating and refluxing 
it did under dehydration including toluene (20 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0.18 g ) 
to under ice cooling methyl alcohol (25 ml ) andincluding 
acetic acid (0.25 g ), 1 hour it agitated with room 
temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and water, extracted. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 



MET. XffiU »3t*tt»ttS' , J*y 

^;ix7;Ua-;U=19:l)T*ffiSLT, N- 
(3-{[4-(3-^7PP^x-;U)-l-t°^^V- 
;U];UU*-;U}-2-^;U-5,6J,8-^r^ 
tKPt O| JK[2 s 3-d]t°U = v>-5-75>0b 

LXntzo 7U^^#fMC 24 H 27 ClN 6 0 2 S t 
LT Calcd. : C, 57.25 ;H, 5.50 ;N, 1 
6.69.Found : C, 57.06 ;H, 5.62 ;N, 1 
6.56. 1 H-NMR(200MHz, CDC1 3 ) d 1.8 
5-2.20(2H, m), 2.47(3H, s), 3.00-3.55 
(10H, m), 4.10(1H, d, J=7.0Hz), 4.56- 
4.72(1H, m), 5.46(1H, s), 6.65-6.92(4 
H, m), 7.00-7.20(3H, m), 7.36(1H, t, 
J=8.0Hz), 8.11(1H, s).) 

[0365] 



Under vacuum , to concentrate, refining residue with basic 
[shirikagerukaramukuromatogurafii ] (ethylacetate : methyl alcohol 
=19:1 ), N- (3 - {[4 - (3 -chlorophenyl ) - 1 -piperazinyl ] sulfonyl } - 2 
-methyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 342 ) (0.036 g ) as colorless 
amorphous . As elemental analysis values 

C<sub>24</sub>H<sub>27</sub>ClN<sub>6</sub>0<sub>2</sub>S 
Calcd.iC, 57.25;H, 5.50;N, 16.69.Found:C, 57.06;H, 5.62;N, 
16.56.<sup>l</sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 1.85 
- 2.20 (2 H, m ), 2.47 (3 H, s ), 3.00 - 3.55 (10 H, m ), 4.10(1 H, d, 
J=7.0Hz ), 4.56 - 4.72 (1 H, m ), 5.46 (1 H, s ), 6.65 - 6.92 (4 H, m ), 
7.00 - 7.20 (3 H, m ), 7.36 (1 H, t, J=8.0Hz ),8.1 1 (1 H, s ). ) 



343 

(lb£fe 343 m 

2- >^;U-7,8-vtKP-6H-t 0, JK[2,3-d]t°'J^v>- 
5-*>(0.258g). (4-7x-^l/-l, 3-^71/— ^"2W 
;U)7|-^v7x^yU75>((0.54g)&t^ p-h;UX> 
X;i/7tx>®-7XfD^(0.05g)IZhyUX>(20ml)$ 

*nx.jK*Tic 38 mmmmM^iUzo wz+ > 

^U7JUP— M20ml)&tf@tK(0.25g)£Anx.7K 
*TlcS/7/h'JtKni59Bft-f h'J^ACO.lSg)* 
1)Utt'&. SSTf 3 B*IB«i*Lfco £(E?a*iB 

m+ aaicftux^jua^TKSJp*, mumm 

«Lr.N-(2-^;U-5 f 6 > 7,8-xh5tKntf"JK[2 > 

3- d]t 0, JSv>-5-^;U)-N-{3-[(4-^x-;U-l,3-^ 

343)(0.06g)^«fe7 z EyU^7Xi:LT#y-r o , H-N 
MR(200MHz, CDC1 3 ) 5 1.85-2.25(2H, m), 2. 



[0365] 

Working Example 343 
(Production of compound 343 ) 

2 -methyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] pyrimidine 
-5-on (0.258 g ) s (4 -phenyl -1,3- thiazole -2- yl ) oxy phenyl 
amine (0.54 g ) and in p-toluenesulfonic acid acid 
monohydrate (0.05 g ) 38 hour heating and refluxing it did 
under dehydration including toluene (20 ml ). Next, after 
adding cyano tri hydro boric acid sodium (0. 18 g ) to under 
ice cooling methyl alcohol (20 ml ) andincluding acetic acid 
(0.25 g ), 3 hours it agitated with room temperature . It 
concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and water, extracted. You washed organic layer 
with saturated saline , dried with sodium sulfate . Under 
vacuum , it concentrated, refined residue with basic 
[shirikagerukaramukuromatogurafii ](ethylacetate ), N- (2 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ) -N- it acquired {3 - [ (4 -phenyl -1, 3- thiazole -2- yl ) 
oxy ] phenyl } amine (compound 343 ) (0.06 g ) as colorless 
amorphous . <sup>K/sup>H-nmr (200 MHz , 
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47(3H, s), 3.30-3.60(2H, m), 3.95(1H, d, J-7. 
4Hz), 4.52-4.65(lH, m), 5.52(1H, s), 6.52-6.7 
8(3H, m),7.00(lH, s), 7.20-7.50(4H, m), 7.79- 
7.86(2H, m), 8.14(1H 5 s).) 

[0366] 

mmm 344 
i\t^m 344 o>wt) 

2->T;^7 s 8-vtKP-6H-t e UK[2,3-d]t 0| J^V>- 
5-*>(0.258g),3-(3-75> f ?xy*v)'<>X7£ 

K((0.50g)&t/ p-h;ux:/x;u7tc/K-*fnto 

(0.05g)ICh;L/X>(20ml)^J!]Px.fl5i7j<TIC38B#r B 1 

ipJSiJS3lELfco oi^T\ >^;u7;m-;u(20mi) 

laa^Lfco R«at»«, b»icb bx*ju 

*»U «»^h l J^AT?K«Lfcc MET. jl 

(SSxfjk^fjbjj^- ;u=io:i)-e 

ffii!iLT.3-{3-t(2-y5 1 ^-5,6,7 ? 8-^h^tKPt 0 
, JK[2,3-d]t 0, J^v>-5--r;U)7S> r ]^xy+v}K 
>X75K(<b*«B 344)(0.053g)£*gfe7^U? 
7X<tLTt#fco l H-NMR(200MHz, CDCl 3 ) (5 
l.85-2.20(2H, m), 2.46(3H, s), 3.30-3.60(2H, 
m), 3.82(lH, d, J=7.8Hz), 4.46-4.62(lH, m), 
5.36(1H, s), 6.34-6.52(3H, m),7.lO-7.60(7H, 
m), 8.ll(lH, s).) 



[0367] 

mmm 345 

(it^ty 345 0>S£) 

2-^^-7,8-vtKP-6H-t°UK[2 ) 3-d]t° , J^v>- 
5-*>(0.258g).N-[3-(3-75y^x/+5/px- 

;u]7-b$5K(o.70g)»i; p-KJUx>zjU7|C/» 
-7K?Q^(0,05g)lch;ux>(20mi)^j]ax.B5i7KT 
(c24»fBMta!»a3SLfco 

^;U7JU3— ;U(20ml)ai/ftK(0.32 

A(o.i8g)*m*fc*. mmre 1 n#MJSJ*Lfco 



2003-11-11 

CDCKsub>3</sub> );de 1.85 - 2.25 (2 H, m ), 2.47 (3 H, s ), 
3.30 - 3.60 (2 H, m ), 3.95 (1 H, d, J=7.4Hz ), 4.52 -4.65 (1 H, 
m ), 5.52 (1 H, s ), 6.52 - 6.78 (3 H, m ), 7.00 (1 H, s ), 7.20 - 
7.50 (4 H, m ), 7.79 - 7.86(2 H, m ), 8.14 (1 H, s ). ) 

[0366] 

Working Example 344 
(Production of compound 344 ) 

2 -methyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] pyrimidine 
-5-on (0.258 g ), 3 - (3 -aminophenoxy ) benzamide (0.50 g ) 
and in p-toluenesulfomc acid acid monohydrate (0.05 g ) 
38hour heating and refluxing it did under dehydration 
including toluene (20 ml ). Next, after adding cyano tri hydro 
boric acid sodium (0.1 8 g ) to under ice cooling methyl 
alcohol (20 ml ) andincluding acetic acid (0,25 g ), 3 hours it 
agitated with room temperature . It concentrated reaction 
mixture , in residue it made alkalinity with the saturated 
sodium bicarbonate * water including ethylacetate and water, 
extracted. You washed organic layer with saturated saline , 
dried with sodium sulfate . Under vacuum , it concentrated, 
refined residue with basic 

[shirikagerukaramukuiomatogurafii ] (ethylacetate :methyl 
alcohol =10:1 ), 3 - it acquired {3 - [ (2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) amino ] 
phenoxy } benzamide (compound 344 ) (0.053 g ) as colorless 
amorphous . <sup>K/sup>H-nmr (200 MHz , 
CDCKsub>3</sub> );de 1.85 - 2.20 (2 H, m ), 2.46 (3 H, s ), 
3.30 - 3.60 (2 H, m ), 3.82 (1 H, d, J=7.8Hz ), 4.46 -4.62 (1 H, 
m ), 5.36 (1 H, s ), 6.34 - 6.52 (3 H, m ), 7.10 - 7.60 (7 H, m ), 
8.11 (1 H,s).) 

[0367] 

Working Example 345 
(Production of compound 345 ) 

2 -methyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] pyrimidine 
-5-on (0.258 g ), N- [3 - (3 -aminophenoxy ) phenyl ] 
acetamide (0.70 g ) and in p-toluenesulfonic acid acid 
monohydrate (0.05 g ) 24hour heating and refluxing it did 
under dehydration including toluene (20 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0.18 g ) 
to under ice cooling methyl alcohol (20 ml ) andincluding 
acetic acid (0.32 g ), 1 hour it agitated with room 
temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and water, extracted. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 
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»et. ml* »ats**tti/«j*y;u*7A 

^□Th^^-r— (ft»x?-;u)-eitSLr, n-(3 

-{3-t(2.>^;U-5,6,7,8-xh^tKPt 0, JK[2,3-d]t° 

5K(fts£tt 345)(0.054g)taife7^U:77XiL 
Ttffco l H-NMR(200MHz, CDC1 3 ) 5 1.90-2. 
20(2H, m), 2.13(3H, s), 2.44(3H, s), 3.30-3.6 
0(2H, m), 3.90(1H, d, J=7.4Hz), 4.45-4.60(1 
H, m), 5.88(1H, s), 6.30-6.50(3H, m), 6.70-6. 
81(1H, m), 7.05-7.40(4H, m), 8.02(1H, s), 8.0 
7(lH 5 s).]}) 

[0368] 

mi&m 346 

(it&fa 346 (DMlt) 

8-7-tr^U-2->^;U-7,8-vtKP-6H-t 0, JK[2,3- 
d] t° 'J 5 v>-5-^">(0.205g) , 2-(5-- h □ 
>-2->fjU^U7r— JUpx— ^UT5>(0.3g)fttf 

P -h;ux>x;t/7n>K-7Kfo^(0.02g)ich;ux 
>(10ml)^iP^fl5i7KTlc l6l*IBWiP»a3lELfco 

OlNT% /^U7;U=1— ;U(20ml)&i;fftt(0.18 

A(o.2g)^Aa^fc^, 1st 5 mmtmuzo 



SET, ML SS£i/«J*y;u*7A*nT 

£*£*^U7JU=l— ;U(5ml)lCjS#P % 1N-tKI£ 
^b^K'JOAClmO^n^MSTlc 1 l£Pe1J!#L 

MET, ML. »*ttt»il*>U*y;u*9A 
£P Vh^7*-(ft»x^U)-e«i(LT. N-(2 
-yT;i/-5,6,7,8-xh^tKPt 0, JK[2,3-d]t 0| J£v 
>-5->f;b)-N-{2-[(5-xhP-2-5 L Xx;U)X;U7r 
x;upxx;u}7==>(it£^ 346)(0.078g)£St 
fe7 : EJI/77^i:Lt»to 

1 H-NMR(200MHz, CDC1 3 ) 5 1.86-2.20(2H, 
m), 2.46(3H, s), 3.20-3.50(2H, m), 4.60-4.75 
(1H, m), 4.93(1H, d, J=7.2Hz), 5.44(1H, s), 
6.77(1H, d, J=4.4Hz), 6.81(1H, dt, J=1.2, 8.0 



Under vacuum , to concentrate, refining residue with basic 
[shirikagerukaramukuromatogurafii ](ethylacetate ), N- (3 - 
{3 - [ It acquired (2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 
and 3 -d ] pyrimidine -5-yl ) amino ) phenoxy ) phenyl ) 
acetamide (compound 345 ) (0.054 g ) as colorless 
amorphous . <sup>l</sup>H-nmr (200 MHz , 
CDCKsub>3</sub> );de 1.90 - 2.20 (2 H, m ), 2.13 (3 H, s ), 

2.44 (3 H, s ), 3.30 - 3.60 (2 H, m ), 3.90(1 H, d, J=7.4Hz ), 

4.45 - 4.60 (1 H, m ), 5.88 (1 H, s ), 6.30 - 6.50 (3 H, m ), 
6.70 - 6.81 (1 H, m ), 7.05 -7.40 (4 H, m ), 8.02 (1 H, s ), 8.07 
(lH,s).]}) 



8 -acetyl -2- methyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] 
pyrimidine -5-on (0.205 g ), 2 - (5 -nitro thiophene -2- yl 
sulfanyl ) phenyl amine (0.3 g ) and in p-toluenesulfonic acid 
acid monohydrate (0.02 g ) 16hour heating and refluxing it 
did under dehydration including toluene (10 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0.2 g ) 
to under ice cooling methyl alcohol (20 ml ) andincluding 
acetic acid (0.18 g ), 5 hours it agitated with room 
temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (hexane :ethylacetate 
=1:2). 

It melted total amount in methyl alcohol (5 ml ), 1 hour it 
agitated under the room temperature including 1 N- sodium 
hydroxide (1 ml ). 

It concentrated reaction mixture , it washed extraction and 
organic layer with the saturated saline including ethylacetate , 
dried with sodium sulfate . 

Under vacuum , it concentrated, refined residue with basic 
[shirikagerukaramukuromatogurafii ](ethylacetate ), N- (2 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ) -N- it acquired {2 - [ (5 -nitro -2- thienyl ) sulfanyl ] 
phenyl } amine (compound 346 ) (0.078 g ) as yellow 
amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.86 - 2.20 (2 H, m ), 2.46 (3 H, s ), 3.20 - 3.50 (2 H, m ), 
4.60 - 4.75 (1 H, m ),4.93 (1 H, d, J=7.2Hz ), 5.44 (1 H, s ), 
6.77 (1 H, d, J=4.4Hz ), 6.81 (1 H, dt, J=1.2, 8.0Hz ), 6.90 (1 



[0368] 

Working Example 346 
(Production of compound 346 ) 
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Hz), 6.90(1H, d, J=8.0Hz), 7.43(1H, dt, J=l. 
2, 8.0Hz), 7.54(1H, dd, J=1.6, 7.6Hz), 7.71(1 
H, d, J=4.4Hz), 8.02(1 H, s). 

[0369] 

mmm 347 

(it-SVn 347 ©gjit) 

8-7 'ttfr-l-** Jl>-7,8-vfcKP-6H-t?'JK[2,3- 
d]t°'J5v>-5-^->(0.205g),3-(5--hP ; ? L ^i 

>-2-^;ux;^7'-;upx-;u7s>(o.3g)Sl/ 
p -h;ux>x;u7fx>^-7KfP ! ii(0.02g)[ch^x 

>( 1 Oml)^ *Q ^. 8ft tK "F I C 24 8# Pel *P ^SiJfE Lf= 0 
g)^^x.7K^TI^>7/h'JtKPli5^h'J0 

A(o.2 g )^ toiLtz'&. set? 5 m^mnLtz 0 



MET. jlHaU gt^v'J^ua^A^nv 

^M^^^T-'L/ZI— ;K5ml)IC-§^ % 1N-7K1£ 
^^-h'J^A(lml)^iO^.BSTIC l B#P B 1*t#L 

MET. XffiU Sil^atev'J^l^A 
^p^h^^-r-(i^igxT;u)-eiWiSLT, n-(2 

->^U-5,6,7,8-xr^tKPt°VK[2,3-d]L°USv 
>-5.^;U).N-{3-[(5-xhP-2-^X- ;U)7.^7t 
-;H7i-;i/}75>(^^t 347)(0.072g)^H 

l H-NMR(200MHz, CDC1 3 ) <5 1.80-2.20(2H, 
m), 2.47(3H, s), 3.40-3.55(2H, m), 3.92(1H, 
d, J=6.8Hz), 4.50-4.65(lH, ), 5.44(1H, s), 6.6 
5-6.92(3H, m),6.98(lH, d, J=4.4Hz), 7.23(1H, 
t, J=7.6Hz), 7.78(1H, d, J=4.4Hz), 8.11(1H, 
s). 

[0370] 

mmm 348 

(it£W 348 CD Mia) 
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H, d, J=8.0Hz ), 7.43 (). H, dt, J=l .2, 8.0Hz ), 7.54 (1 H, dd, 
J=1.6, 7.6Hz ), 7.71(1 H, d, J=4.4Hz ), 8.02 (1 H, s ). 

[0369] 

Working Example 347 
(Production of compound 347 ) 

8 -acetyl -2- methyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] 
pyrimidine -5-on (0.205 g ), 3 - (5 -nitro thiophene -2- yl 
sulfanyl ) phenyl amine (0.3 g ) and in p-toluenesulfonic acid 
acid monohydrate (0.02 g ) 24hour heating and refluxing it 
did under dehydration including toluene (10 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0.2 g ) 
to under ice cooling methyl alcohol (20 ml ) andincluding 
acetic acid (0.18 g ), 5 hours it agitated with room 
temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (hexane : ethylacetate 
=1:2). 

It melted total amount in methyl alcohol (5 ml ), 1 hour it 
agitated under the room temperature including 1 N- sodium 
hydroxide (1 ml ). 

It concentrated reaction mixture , it washed extraction and 
organic layer with the saturated saline including ethylacetate , 
dried with sodium sulfate . 

Under vacuum , it concentrated, refined residue with basic 
[shirikagerukaramukuromatogurafii ] (ethylacetate ), N- (2 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ) -N- it acquired {3 - [ (5 -nitro -2- thienyl ) sulfanyl ] 
phenyl } amine (compound 347 ) (0.072 g ) as yellow 
amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 

I. 80 - 2.20 (2 H, m), 2.47 (3 H, s ), 3.40 - 3.55 (2 H, m ), 
3.92 (1 H, d, J-6.8Hz ), 4.50 -4.65 (1 H, ), 5.44 (1 H, s ), 6.65 
- 6.92 (3 H, m ), 6.98 (1 H, d, J=4.4Hz ), 7.23 (1 H, t, 
J=7.6Hz ), 7.78 (1 M, d, J=4.4Hz ), 8.1 1 (1 H, s ). 

[0370] 

Working Example 348 
(Production of compound 348 ) 
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8-7-b9 t ;U-2.^;U-7,8-2/tKP-6H-tr , jK[2 f 3- 
d]t o, JSv>-5^>(0.15g).3-(5 1 ^x>-2-<;U 

>X>/U7tx>K-7K?P^)(0.02g)[Ch;UX>(10ml) 

SinaJl&TkTl:: 24 B#MtaJ!&»3iELfco 

"Dl^V, *=n\sT)i>^— ;U(20mI)ai/B»(0.18 
g)**nil**Tlc5/7/h , JtKPli3lft^h , J^ 
i*(0.2g)£to*fcfc. ^;S-C 6 ftfHiattLfco 



met. stsu aat*5/'j*y;u*7A^p-7 

tZo 

fc^HJ^A(lml)£*D;LS;STlC 1 BffeUf #L 

MET, SttU SStttXttS/Ua^Urt^A 
^P7hy57-r-(ft»x^jU)-C«». >^U7 
;U=3- J /U-X-x;Ucfcy^B B 0<bLT.N-(2^ : ? 1 JU- 
5,6,7,8-Th^i=KPt 0 'JK[2,3-d]t°»JSv>-5--r 
il/)-N-[2-(2-fI-il.)X;i/77~il/]7i-;i/]7 
£>(<b£^ 348)(0.124g)£»tfe*6a£LTf& 

mpl51-152 deg C 

1 H-NMR(200MHz > CDC1 3 ) 5 1.82-2.20(2H, ), 
2.49(3H, s), 3.20-3.45(2H, m),4.56-4.70(lH, 
m), 5.01(1H, d, J=7.0Hz), 5.42(1H, s), 6.65-6. 
80(2H, m),6.86-7.05(2H, m), 7.20-7.32(2H, 
m), 7.53(1H, dd, J=1.4, 7.6Hz), 8.04(lH,s). 

[0371] 

mmm 349 

(it-Sty 349 

8-r-fe5 L ^-2->^;U-7,8-S/tKP-6H-tf , JK[2 > 3- 
d]t O| JSv>-5^>(0.205g).2-(5-xhP^?|-7x 
>-2-^;U^;U77x;u)7x-JU7S>(0.3g)atf 

p-h;ux>x J iU/tx>^-7Kfafe(o.02 g )icK;ux 

>(10ml)£ft]*_Jft7KTIC 16B#Mto»iIffiLfc 0 

O^T% >^;U7;Ua— ;U(20ml)3fcl/ft»(0.18 
g)^P^7K^Tlcv7yh»JtKPl55^K'J^ 



8 -acetyl -2- methyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] 
pyrimidine -5-on (0.15 g ), 3 - (thiophene -2- yl sulfanyl ) 
phenyl amine (0.3 g ) and in p-toluenesulfonic acid acid 
monohydrate (0.02 g ) 24hour heating and refluxing it did 
under dehydration including toluene (10 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0.2 g ) 
to under ice cooling methyl alcohol (20 ml ) andincluding 
acetic acid (0.18 g ), 6 hours it agitated with room 
temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (hexane :ethylacetate 
=1:2). 

It melted total amount in methyl alcohol (5 ml ), 1 hour it 
agitated under the room temperature including 1 N- sodium 
hydroxide (1 ml ). 

It concentrated reaction mixture , it washed extraction and 
organic layer with the saturated saline including ethylacetate , 
dried with sodium sulfate . 

Under vacuum , it concentrated, refined residue with basic 
[shirikagerukaramukuromatogurafli ] (ethylacetate ), 
crystallization did from methyl alcohol -ether , N- (2 -methyl 
-5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) 
-N- it acquired the[2 - (2 -thienyl ) sulfanyl ] phenyl ]amine 
(compound 348 ) (0.124 g ) as colorless crystal . 



<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .82 - 2.20 (2 H,.), 2.49 (3 H, s ), 3.20 - 3.45 (2 H, m ), 4.56 - 
4.70 (1 H, m ),5.01 (1 H, d, J=7.0Hz ), 5.42 (1 H, s ), 6.65 - 
6.80 (2 H, m ), 6.86 - 7.05 (2 H, m ), 7.20 - 7.32 (2 H, m ), 
7.53(1 H, dd, J=1.4, 7.6Hz ), 8.04 (1 H, s ). 



8 -acetyl -2- methyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] 
pyrimidine -5-on (0.205 g ), 2 - (5 -nitro thiophene -2- yl 
sulfanyl ) phenyl amine (0.3 g ) and in p-toluenesulfonic acid 
acid monohydrate (0.02 g ) 16hour heating and refluxing it 
did under dehydration including toluene (10 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0.2 g ) 
to under ice cooling methyl alcohol (20 ml ) andincluding 



mpl51-152degC 



[0371] 

Working Example 349 
(Production of compound 349 ) 
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A(0.2g)£fiQ*fc&. 1ST? 5 B#M«ttLfc. 



met. ;i$iu aasi'wyyi/^A^QT 

h^77-f-(^*-y->:»||X^ :2)Tf f|«L 

<b*;u$/^A(o.i2g)&i;ai»(ojg)*in*»8ift 



»atl=tf'Ji?>(2ml)ai;*l*llFlft(0.5ml £AQ 

tusstic i6 nwsmuz. &&$£m, 

MET. 3ML aMvWy^*7A^P7 

=8:l)T?«»Lfco ***>^U7;U3— ;K5mD 
lN-TKS^b^h'J^AClml^iPjtMS 
Tic l B*|Hiat#Lfc. P8£x^ 

*K+h'J«>AT»tt«Lfc. MET, S4f U » 
(f^a§x^;u:>^y— ;u=iO:l)-effli!LTsN-[5- 

{2-[(2->^;U-5 ) 6 > 7 ) 8-T i h7tKPt 0| JK[2,3-d]t° 
■J5S?>-5--rjU)75y]7x=JU}^;U7T— JU]-2- 
*ix;u)74**5K(fc£tta>»i&)(0.023g)£« 
ft7^u:77*£LT#fc. 



'H-NMR(200MHz, CDC1 3 ) 6 1.90-2.20(2H, 
m), 2.08(3H, s), 2.46(3H, s), 3.30-3.50(2H, 
m), 4.52-4.65(lH, m), 4.98(1H, d, J=7.0Hz), 
5.96(1H, s), 6.31(1H, d, J=3.8Hz), 6.60-6.80(2 
H, m), 6.75(1H, d, J=3.8Hz), 7.15-7.30(1H, 
m), 7.45-7.55(lH, m), 7.93(1H, s), 9.55(1H, 
s). 

[0372] 
MMm 350 
350 



2003-11-11 

acetic acid (0.18 g ), 5 hours it agitated with room 
temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (hexane :ethylacetate 
=1:2). 

It melted total amount in 80% ethyl alcohol (25 ml ), 8 -hour 
heating and refluxing it did calcium chloride (0.12 g ) 
andincluding iron decimeter (0.3 g ). 

insoluble matter it concentrated removal by filtration , 
filtrate , in residue sequential it washed organic layer with 
water and saturated saline including ethylacetate , dried with 
sodium sulfate . 

pyridine (2 ml ) and it acquired acetic anhydride (0.5 
Including ml , 1 6 hours it agitated under room temperature . It 
concentrated reaction mixture , in residue , it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and water. You washed organic layer with 
saturated saline , dried with sodium sulfate . Under vacuum , 
it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (ethylacetate 
-ethylacetate imethanol =8:1 ). It melted total amount in 
methyl alcohol (5 ml ), 1 hour it agitated under the room 
temperature including 1 N- sodium hydroxide (1 ml ). It 
concentrated reaction mixture , it washed extraction and 
organic layer with the saturated saline including ethylacetate , 
dried with sodium sulfate . Under vacuum , to concentrate, 
refining residue with basic 

[shirikagerukaramukuromatogurafii ] (ethylacetate :methanol 
=10:1 ), N- [5 - {2 - [ (2 -methyl -5, 6, 7, 8-tetrahydro pyrido 
[2 and 3 -d ] pyrimidine -5-yl ) amino ] phenyl } sulfanyl ] - 2 
-thienyl ) acetamide (Production of compound ) (0.023 g ) in 
residue as yellow amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.90 - 2.20 (2 H, m ), 2.08 (3 H, s ), 2.46 (3 H, s ), 3.30 - 3.50 
(2 H, m ), 4.52 -4.65 (1 H, m ), 4.98 (1 H, d, J=7.0Hz ), 5.96 
(1 H, s ), 6.31 (1 H, d, J=3.8Hz ), 6.60 - 6.80 (2 H, m ), 6.75 
(1 H, d, J=3.8Hz ), 7.15 -7.30 (1 H, m ), 7.45 - 7.55 (1 H, m ), 
7.93 (1 H, s ), 9.55 (1 H, s ). 

[0372] 

Working Example 350 
(Production of compound 350 ) 
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8-7-b^;U-2-^;U-7 3 8-vtKP-6H-t°'jK[2,3- 
d]t O| J5v>-5-^->(0.19g).3-^7PP7x->lUX 
;U7x-;u^x - ;U75>(0.26g)Xi; p-hJUX> 

x;U/tx>K-7K?P^(0.02g)tch;ux>(iomi)$ 
lnxJK*Tlc 16 B*IB*n!»23SLfco 
OL^>^U7;i/3— JK20mI)&l/fttt(0.18 
g)^a^7K^Tlcv7/h'JtKPl55^h'J^ 



met. mmu »ats/»j*yju*5A^PT 

^*S^;U7;i/3-;K5ml)lC?g« % 1N-Tk» 
<t:hHJ^A(lml)£*Qx.^;UTfc 1 l$|HISM*L 

SET. SffiU »*€**ttS/U*^U*5A 

;U*7A^PTh^^-(KKx^;U:^;b7 
;ua— ;U=10:l)T*3flSLr,N-{5-[(3-^PP^x 
-)l,)X)\,7'r-)\,]-2- : ?JL-)l>}-2-*?)\,-5,6,l, 
8-^h^tKPt°'JK[2,3-d]t 0 'JSv>-5-7^>«b 
£«B 350)(0.065g)£;ik^fe7^U?yX<kLTf# 

fco 

, H-NMR(200MHz, CDC1 3 ) d 1.90-2.05(1H, 
m), 2.15-2.28(1H, m), 3.72(3H, s), 3.40-3.58 
(2H, m), 4.21(1H, d, J=6.8Hz), 4.40-4.50(lH, 
m), 5.39(1H, s),6.09(lH, d, J=3.6Hz), 7.02(1 
H, d, J=3.6Hz), 7.02-7.20(4H, m), 8.17(lH,s). 

[0373] 

HJS£#l351 

(ft** 351 

8.7-b^;U-2./^;U-7,8-5/tKP-6H-tf>JK[2,3- 
d]tfU5S?>-5-*>(0.205g),N-[2-(2-75/7i 
-^UX;U77— ;U)7x-JU]7-b*SK(0.35g)a 

or P -h;ux>x;U/tv>K-7k?D^(0.02g)[cK;i/ 

x>(iOml)£ft]*ll&*Tlc 16 ftRBftD&iigiEL 
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8 -acetyl -2- methyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] 
pyrimidine -5-on (0.19 g ), 3 -chlorophenyl sulfenyl thienyl 
amine (0.26 g ) and in p-toluenesulfonic acid acid 
monohydrate (0.02 g ) 16 hour heating and refluxing it did 
under dehydration including toluene (10 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0.2 g ) 
to under ice cooling methyl alcohol (20 ml ) andincluding 
acetic acid (0.18 g ), 5 hours it agitated with room 
temperature . 

It concentrated reaction mixture , in residue , it made 
alkalinity with the saturated sodium bicarbonate * water 
including ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (hexane :ethylacetate 
=1:2). 

It melted total amount in methyl alcohol (5 ml ), 1 hour it 
agitated under the room temperature including 1 N- sodium 
hydroxide (1 ml ). 

It concentrated reaction mixture , it washed extraction and 
organic layer with the saturated saline including ethylacetate , 
dried with sodium sulfate . 

Under vacuum , it concentrated, basic 
[shirikagerukaramukuromatogurafii ] (ethylacetate ) next, 
refined the residue with [shirikagerukaramukuromatogurafii ] 
(ethylacetate :methyl alcohol =10:1 ), N- {5 - [ (3 
-chlorophenyl ) sulfanyl ] - 2 -thienyl } - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 350 ) (0.065 g ) as light brown 
amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.90 - 2.05 (1 H, m ), 2.15 - 2.28 (1 H, m ), 3.72 (3 H, s ), 
3.40 - 3.58 (2 H, m ),4.21 (1 H, d, J=6.8Hz ), 4.40 - 4.50 (1 H, 
m ), 5.39 (1 H, s ), 6.09 (1 H, d, J=3.6Hz ), 7.02 (1 H, d, 
J=3.6Hz ), 7.02 - 7.20 (4 H, m ),8.17 (1 H, s ). 

[0373] 

Working Example 351 
(Production of compound 35 1 ) 

8 -acetyl -2- methyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] 
pyrimidine -5-on (0.205 g ), N- [2 - (2 -amino phenyl 
sulfanyl ) phenyl ] acetamide (0.35 g ) and in 
p-toluenesulfonic acid acid monohydrate (0.02 g ) 16hour 
heating and refluxing it did under dehydration including 
toluene (10 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0.2 g ) 
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g)^in^7K^Tlcv7yh'JtKPlS5^h'J^ 



fee 

T?tt«Lfc 0 

SET* SffiU »aE*5/'J*y;u*^A^PV 
h^7*-(imx*wtt»Lfco 

<b:hh^A(lml)£*a*mSTIC 1 B#ffl«#L 

MET. SffiU «a**aH±i/'J 
^P-7l-y^-f-(ftllx^;U)-c«ij|LT. N-[2 
-[{2-[(2-y ^ ;U-5,6, 7,8-t- h5 fc K P fcf 'J K[2,3-d] 

7x-;U]7-b*SK(ft** 351)(0.206g)£fffe 

l H-NMR(200MHz, CDC1 3 ) 5 1.65-2.10(2H, 
m), 2.09(3H, s), 2.47(3H, s), 2.95-3.40(2H, 
m), 4.54-4.75(2H, m), 5.41(1 H, s), 6.70-6.88 
(2H, m), 6.90-7.45(5H, m), 7.68(1H, s), 7.98 
(1H, s), 8.08(1H, d, J=8.4Hz). 

[0374] 

mi&m 352 

at$®} 352 omm 

2-^;U-5,6,7,8-^^tKPt 0 UK[2 3 3-d]t 0 gSv 
>-5-7l— ;U(0.165g),N-[3-(3-^PP7xy+v) 
^x-;U]^^>X;U/-fr>TSK(0.36g)&i;h'J^x 
— ;U*X^-f>(O.32g)Sh;UX>(10ml)lCJS#P % 
40%7 % /v*;U7t?>»vX*JU h;UXl/5g5ft(0. 
5ml)An^fc^, ^g-C 15 B*|fflfii#Lfco 



MET. XttU «**S/'J*yjU*9A^P-7 
(ftKx^;U:^^7;U3-;U=10: 
lycfML I*»x*;u-x-x;u<fcyi6IMbL 
T.N-P^-^PP^xy+vpxxjuj-N^-^ 
^U-S^g-x h^tKPtfUKp^-dlhf'JSS/^-S- 
-Ol0**>XJU7|C/75K(<t** 352)(0.165g) 



to under ice cooling methyl alcohol (20 ml ) andincluding 
acetic acid (0.18 g ), 5 hours it agitated with room 
temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (ethylacetate ). 

It melted total amount in methyl alcohol (5 ml ), 1 hour it 
agitated under the room temperature including 1 N- sodium 
hydroxide (1 ml ). 

It concentrated reaction mixture , it washed extraction and 
organic layer with the saturated saline including ethylacetate , 
dried with sodium sulfate . 

Under vacuum , it concentrated, refined residue with basic 
[shirikagerukaramukuromatogurafii ] (ethylacetate ), it 
acquired N- [2 - [{2 - [ (2 -methyl -5, 6, 7, 8-tetrahydro pyrido 
[2 and 3 -d ] pyrimidine -5-yl ) amino ] phenyl } sulfanyl ] 
phenyl ] acetamide (compound 351 ) (0.206 g ) as yellow 
amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.65 - 2.10 (2 H, m ), 2.09 (3 H, s ), 2.47 (3 H, s ), 2.95 - 3.40 
(2 H, m ), 4.54 -4.75 (2 H, m ), 5.41 (1 H, s ), 6.70 - 6.88 (2 
H, m ), 6.90 - 7.45 (5 H, m ), 7.68 (1 H, s ), 7.98 (1 H, s ),8.08 
(1 H, d, J=8.4Hz). 

[0374] 

Working Example 352 

(Production of compound 352 ) 

2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-ol (0.165 g ), N- [3 - (3 -chlorophenoxy ) 
phenyl ] methane sulfonamide (0.36 g ) and it melted 
[torifeniruhosufin ](0.32 g ) in toluene (10 ml ), 40% diethyl 
azodicarboxylate tilt jpl 1 en solution (0.5 ml ) after adding, 
1 5 hours it agitatedwith room temperature . 

In reaction mixture you washed extraction and organic layer 
with saturated saline including ethylacetate , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (ethylacetate :methyl 
alcohol =10:1 ),crystallization did from ethylacetate -ether , 
N- [3 - (3 -chlorophenoxy ) phenyl ] -N- it acquired (2 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ) methane sulfonamide (compound 352 ) (0.165 g ) as 
colorless crystal . 
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mp148-149°C 




mpl48- 149* 




5£*#*rffi C21H21C1N403S tLX 




elemental analysis values C21H21ClN40<SB>3</SB> S doing 




Calcd. : C, 56.69 ;H, 4.76 ;N 


12.59. 


Calcd.:C, 56.69;H, 4.76;N 


12.59. 


Found : C, 56.80 ;H, 4.82 ;N, 


12.64. 


Found:C, 56.80;H, 4.82;N, 


12.64. 



H, s), 3.04(3H, s), 3.05-3.50(2H, m), 5.22(1 
H, brs), 5.50(1H, t, J=6.4Hz), 6.78-7.04(5H, 
m), 7.06-7.18(lH, m), 7.25(1H, d, J=7.2Hz), 
7.33(1H, d, J=8.2Hz), 8.36(1H, s). 

[0375] 

mmm 353 

(it&fy 353 

2->^^.5 J 6 J 7,8-^h^tKPt°UK[2,3-d]t 0, JSv 
>-5-^"— JU(0. 1 65g) % N-[3-(3-2 □ □ v) 

7x-;U*X7-r>(0.32g)$h;UX>(10ml)lc5S 
».40%7 % /S/*;U7t?>»5/X^jU HUX>;g 
»(0.5ml)in;Lfcfc. ISf 15 IftllliaMtLfc. 

MET. SAIL. »a*S/U*y;U*5A^P-7 
i)-e««. KSifjb-i-f;i,ctyis B B aftL 

r , N-[3-(3^PP7iy*vpi-;i/]-N-(2^f 

^U)*>tf>XJU7fC/75K(<b£tt 353)(0.286 
g)£Jfefete*£LT»fco 



H, s) , 3.04 (3 H, s ), 3.05 - 3.50 (2 H, m ), 5.22 (1 H, brs ), 
5.50 (1 H, t, J=6.4Hz ), 6.78 - 7.04 (5 H, m ), 7.06 -7. 1 8 (1 H, 
m ), 7.25 (1 H, d, J=7.2Hz ), 7.33 (1 H, d, J=8.2Hz ), 8.36 (1 
H,s). 

[0375] 

Working Example 353 

(Production of compound 353 ) 

2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-ol (0.165 g ), N- [3 - (3 -chlorophenoxy ) 
phenyl ] [benzensuruhonamido ] (0.44 g ) and it melted 
[torifeniruhosufin ] (0.32 g )in toluene (10 ml ), 40% diethyl 
azodicarboxylate tilt jpl 1 en solution (0.5 ml ) after adding, 
15 hours it agitated with room temperature . 

In reaction mixture you washed extraction and organic layer 
with saturated saline including ethylacetate , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (ethylacetate : methyl 
alcohol =20:1 ),crystallization did from ethylacetate -ether , 
N- [3 - (3 -chlorophenoxy ) phenyl ] -N- it acquired (2 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ) [benzensuruhonamido ] (compound 353 ) (0.286 g ) as 
colorless crystal . 



m P 163-164°C 



mpl63- 164* 



5c*$NJffit C26H23C1N403S tLX 



elemental analysis values C26H23ClN40<SB>3</SB> S doing 
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Calcd. : C, 61.59 ;H, 4.57 ;N 


11.05. 


Calcd.:C,61.59;H, 4.57;N 


11.05 . 


Found : C, 61.83 ;H, 4.66 ;N, 


11.23. 


Found:C, 6L83;H, 4.66;N, 


11.23 . 



H, s), 3.10-3.50(2H, m), 5.14(1H, s), 5.51(1 
H, t s J=6.2Hz), 6.59(1H, t, J=2.2Hz), 6.70-7.3 
2(7H,m), 7.40-7.70(3H, m), 7.72-7.80(2H s m), 
7.94(1H, s). 

[0376] 

mmm 354 

(<b£*354tf>|(Jfi) 

2-yf;i/-N-[3-(3-^PP7i/+vpi-iH-5 5 6, 
7,8- J fh : 7tKPt 0, JK[2,3-d]t o, J^v>-5-T^> 

(0.23g)*hjux>(6mi)ic»» % zfntil-yMm 

7K^(o.2 g )^ip^. i6 msmmm^Ltzo 



MET. XffiU SaSi/U^y^vA^PT 
h^7-r-(^-y->:»lftx^;uM:i)r#(ia!L 

±*$->^;u7;ua-;u(6mi)ic5ifl? % in-7KI£ 

<b^hU^A(lml)*lDAMTlc 1 B#|HISM*L 

MET. ;«$IU SMv'J*^l/*7A^P7 
h^^-(B»x^;u)T?«». »ixf^.A 
*1*>«fcyi6&fbLT.N-[3-(3-*nP7xy* 
S/)7xx;U]-N-(2-^;b-5,6,7,8-T' H^fc Kp tf U 
K[2,3-d]t?USS5>-5W;U)^P/<>7SK(ft* 
ffe 354)(0J81g)£ftfe*6S£L-C»fc o 

mpl5M52 deg C 

1 H-NMR(200MHz ) CDC1 3 ) d L10(3H, t, J= 
7.4Hz), 1.70-2.05(2H, m), 2.12(1H, q, J=7.4H 
z), 2.141H, q, J=7.4Hz), 2.43(3H, s), 3.08-3.2 
6(1H, m), 3.35-3.50(lH, m), 5.25(1H, s), 5.90 
-6.06(1H, m), 6.65-7.40(8H, m), 8.07(1H, s). 

[0377] 

mmm 355 



H, s) , 3.10-3.50 (2 H, m ), 5.14 (1 H, s ), 5.51 (1 H, t, 
J=6.2Hz ), 6.59 (1 H, t, J=2.2Hz ), 6.70 - 7.32 (7 H, m ), 7.40 
- 7.70 (3 H, m ),7.72 - 7.80 (2 H, m ), 7.94 (1 H, s ). 

[0376] 

Working Example 354 
(Production of compound 354 ) 

2 -methyl -N- [3 - (3 -chlorophenoxy ) phenyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido it melted [2 and 3 -d ] pyrimidine -5-amine 
(0.23 g ) in the toluene (6 ml ), 16 hour heating and refluxing 
it did including propanoic acid anhydride (0.2 g ). 

You washed extraction and organic layer with saturated saline 
including the ethylacetate , dried with sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (hexane : ethylacetate 
=4 : 1 ),acquired colorless powder . 

It melted total amount in methyl alcohol (6 ml ), 1 hour it 
agitated under the room temperature including 1 N- sodium 
hydroxide (1 ml ). 

It concentrated reaction mixture , it washed extraction and 
organic layer with the saturated saline including ethylacetate , 
dried with sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] 
(ethylacetate ),crystallization did from ethylacetate -hexane , 
N- [3 - (3 -chlorophenoxy ) phenyl ] -N- it acquired (2 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-yl ) propane amide (compound 354 ) (0.181 g ) as colorless 
crystal . 

mpl51-152degC 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 

I. 10 (3 H, t, J=7.4Hz ), 1.70 - 2.05 (2 H, m ), 2.12 (1 H, q, 
J=7.4Hz ), 2.141 H, q, J=7.4Hz ) , 2.43 (3 H, s ), 3.08 -3.26 (1 
H, m ), 3.35 - 3.50 (1 H, m ), 5.25 (1 H, s ), 5.90 - 6.06 (1 H, 
m ), 6.65 - 7.40 (8 H, m ), 8.07(1 H, s ). 

[0377] 

Working Example 355 
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dtntty 355 omm 

2->fjl/-N-[3-(3^PP7xAvpi-;H-5,6 5 
7 f 8-^h5tKaeyK[2 f 3-d]e'J525>-5-7S> 
(0.2g)^h;UX>(l0ml)IC^g? % HJx^U75> 
(0.15ml)atfX^;U>fVS/7*— K0-18ml)*Jn 
70 deg C T? 2 B*Pd]«#Lfco 

A^PVhy^-f— (^*-y->:ft»X^jU=l:l) 
■eaS,X-xjkKKx^;U=l:l cfey^SfcL 

r.s-p-ca-^pp^xy+i/)? 7 — 'J-/]-n-x^ju- 

6,7-vth*PeUK[2,3-d]t 0 USv>-8(5H)-*JU7t? 
*"*5Ktfb£tt 355)(0.098g)£»ife*6ffli:LT 



(Production of compound 355 ) 

2 -methyl -N- [3 - (3 -chlorophenoxy ) phenyl ] - 5, 6, 7 and 8 
-tetrahydro pyrido it melted [2 and 3 -d ] pyrimidine -5-amine 
(0.2 g ) in the toluene (10 ml ), 2 hours it agitated with 70 deg 
C triethylamine (0.15 ml ) and including ethyl isocyanate 
(0.18 ml). 

Under vacuum , it concentrated reaction mixture , refined 
residue with the[shirikagerukaramukuromatogurafii ] 
(hexane :ethylacetate =1:1 ), crystallization did from 
ether :ethylacetate =1 : 1 , 5 - [3 - (3 -chlorophenoxy ) anilino ] 
-N- ethyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H )-carboxamide it acquired (compound 355 ) (0.098 g ) as 
colorless crystal . 



mp1 12-1 13°C 



mpll2-113* 

5c*5Mffffi C23H24C1N502 tLX 



elemental analysis values C23H24C1N502 doing 



Calcd. : C, 63.08 ;H, 5.52 ;N 


15.99. 


Calcd.:C, 63.08;H, 5.52;N 


15.99. 


Found : C, 63.00 ;H, 5.82 ;N, 


16.08. 


Found:C, 63.00;H, 5.82;N, 


16.08. 



0-2.20(2H, m), 2.60(3H, s), 3.41(1H, q, J=7.4 
Hz), 3.43(1 H, q, J=7.4Hz), 3.75-3.96(2H, m), 
4.10-4.30(1H, m), 4.52-4.68(lH, m), 6.30-6.50 
(3H, m), 6.82-7.32(5H, m), 8.43(1H, s), 10.45 
(1H, t-like). 

[0378] 

356 

(it&fo 356 Omik) 

tert-^JU 4-[3-(5-[3-(3-^PP37x/^v)7 7 - , J 
y]-2->T;U-6,7,-vtKPt O| JK[2,3-d]t 0| J^V>- 
8(5HM;U)^P/V>f;U]-l-t 0 ^^S/>*;U?t?^r 
5/b-H0.2g)£ftttx^Klml)lc»» % MS 
TIC 4N-ffi|ft/ftitX^;K4inl)SJPiL 5 ftftflft 

S(Ea*«ETlc»imftHLT. N-[3-(3-^P 
P"7xy+S/)7xx;U]-2->^;U-8-[3-**V-3-(l 
-t°^vx;u)^pe;U]-5,6,7,8-^h ; 7tKPtfU 
K[2,3-d]e'J5S?>-5-75> = ffi»*(<b^tt 35 



0 - 2.20 (2 H, m ), 2.60 (3 H, s ), 3.41 (1 H s q, J=7.4Hz ), 3.43 
(1 H, q, J=7.4Hz ), 3.75 - 3.96 (2 H, m ), 4.10 - 4.30(1 H, m ), 
4.52 - 4.68 (1 H, m ), 6.30 - 6.50 (3 H, m ), 6.82 - 7.32 (5 H, 
m ), 8.43 (1 H, s ), 10.45 (1 H, Mike ). 



[0378] 

Working Example 356 
(Production of compound 356 ) 

t- butyl 4- [3 - (5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7, -dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ) propanoyl ] - 1 -piperazine carboxylate it melted (0.2 
g ) in ethylacetate (1 ml ), 5 hours itagitated under room 
temperature including 4 N- hydrochloric acid /ethylacetate (4 
ml). 

concentrated dry solid doing reaction mixture under vacuum , 
N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -methyl -8- [3 -oxo 
-3- (1 -piperazinyl ) propyl ]- 5, 6, 7 and 8 -tetrahydro pyrido 
it acquired [2 and 3 -d ] pyrimidine -5-amine trihydrochloride 
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(compound 356 ) (0.196 g ) as colorless amorphous . 



7C*^WitC27H31ClN402-3HCl-H20<tLTCalcd. : C, 51.12 ;H, 5.72 ;N, 13.25. 



As elemental analysis values C27H31 C1N402*3HC1 *H20 Calcd.iC, 51.12;H, 5.72;N, 13.25. 



Found : C, 51.18 ;H, 5.79 ;N, 13.29. 



Found:C, 51.18;H, 5.79;N, 13.29. 



60(15H, m), 2.74(3H, s), 5.01(1H, brs), 6.77 
(1, d, J=8.0Hz), 6.86-7.02(2H, m), 7.05-7.40(5 
H, m), 8.55(1 H, s), 9.99(2H, brs). 

[0379] 

mmm 357 

(it-gty} 357 (DSSiig) 

tert-^JU 4-[3-(5-[3-(3-^PP?xy^v)7x'J 

y]-2-^;u-6j,-vtKPt 0| JK[2,3-d]t 0, J^v>- 

8(5H)-^;U)^P^y-r>U]-l-t°^V>*>IL/7K^r 
vb-K0.2g)^h;UX>(8ml)ICj§fi? % HJX^ 
;U7^>(0.15ml)S.i;x^^-rVv7^-K0.05 
2ml)£*Da_ 80 deg C V 16 ^m%WLtz 0 

y^^A^avh^^~-(p^x^;u)-e*t 

Ms »b^lfc^S$h;UX>(2ml)Sl/h'J^^U7l- 

pTOimi)[c^?,MSTic i mmmuzo 

LT. N-[3-(3-^P P^iy+ypi-JH-N'-lf 
;U-N-{2->^;U-8-[3-^^PV-3-(l-t°^ : 7vx;u) 
^Pt 0 ^]-5,6,7,8-^h^tKPt°UK[2 s 3-d]t O| J^ 
V>-5-^U}^b7(ib£t) 357)(0.049g)£ftlfe 

lH-NMR(200MHz, CDC1 3 ) 5 1.06(3H, t, J= 
7.1Hz), 1.70-2.05(2H, m), 2.43(3H, s), 2.45-3. 
95(8H, m), 4.20(lH,t, J=5.5Hz), 5.72-5.86(1 H, 
m), 6.76(lH,t, J=2.0Hz), 6.80-7. 00(4H, m), 
7.10-7.40(3H, m), 8.05(1H, s). 

[0380] 

mmm 358 

(it^ty) 358 

4-[3-(2-^^;U-5-7|-^rV-6,7-vtKP-5H-t t,| JK 
[2,3-d]t 0 USv>-8->r^)^Pt o ^x;u]t o ^^i; 
>-1-*UUtK>^ tert-^;UXXx;K10g). 3-£ 
PP37x/^v7xiJ>(0.82g)Si; p-h;UX>X 
^7tx>^-7KfP^(0.05g)[Ch;UX>(30ml)$ilP 



60 (15 H, m ), 2.74 (3 H, s ), 5.01 (1 H, brs ), 6.77 (1, d, 
J=8.0Hz ), 6.86 - 7.02 (2 H, m ), 7.05 - 7.40 (5 H, m ), 8.55(1 
H, s ), 9.99 (2 H, brs ). 

[0379] 

Working Example 357 
(Production of compound 357 ) 

t- butyl 4- [3 - (5 - [3 - (3 -chlorophenoxy ) anilino ] - 2 
-methyl -6, 7, -dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ) propanoyl ] - I -piperazine carboxylate it melted (0.2 
g ) in toluene (8 ml ), 16 hours itagitated with 80 deg C 
triethylamine (0.15 ml ) and including ethyl isocyanate (0.052 
ml). 

Under vacuum , it concentrated reaction mixture , with basic 
[shirikagerukaramukuf omatogurafii ] (ethylacetate ) itrefines 
and toluene (2 ml ) and it melted total amount which acquires 
the residue in trifluoroacetic acid (1 ml ), 1 hour agitated 
under room temperature . 

reaction mixture under vacuum refining concentration and 
residue with basic [shirikagerukaramukuromatogurafii ] 
(ethylacetate ), N- [3 - (3 -chlorophenoxy ) phenyl ] -N-ethyi 
-N- it acquired {2 -methyl -8- [3 -oxo -3- (1 -piperazinyl ) 
propyl ] - 5, 6, 7 and 8 -tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl } urea (compound 357 ) (0.049 g ) as 
colorless amorphous . 

1 H-nmr (200 MHz , CDCl<sub>3</sub> );de 1.06 (3 H, t, 
J=7. 1Hz ), 1 .70 - 2.05 (2 H, m ), 2.43 (3 H, s ), 2.45 - 3.95 (8 
H, m ), 4.20(1 H, t, J=5.5Hz ), 5.72 - 5.86 (1 H, m ), 6.76 (1 
H, t, J-2.0Hz ), 6.80 - 7.00 (4 H, m ), 7.10 - 7.40 (3 H, m ), 
8.05 (1 H, s ). 

[0380] 

Working Example 358 
(Production of compound 358 ) 

4 - [3 - (2 -methyl -5 -oxo -6, 7-dihydro -5H -pyrido [2 and 3 
-d ] pyrimidine -8-yl ) propanoyl ] piperazine -1- carboxylic 
acid t- butyl ester (1 .0 g ), 3 -chlorophenoxy aniline (0.82 g ) 
and 1 9 hour heating and refluxing it made p-toluenesulfonic 
acid acid monohydrate (0.05 g ) under dehydration including 
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toluene (30 ml ). 



^A(0.3g)£*Q*_fc&, EST? 1 B*IH«#Lfco 



■Cft*Lfc 0 

MET. SffiU J8E£i/U*$%*5A*n7 

^=l-;U=10:l)TrffiSLT. tert-?^U 4-[3-(5- 
[3-(3-£ P P^xy * V)7- 'J /]-2-^fiK7rV 
tKPt 0 UK[2,3-d]e«J^V>-8(5H)--r;U)^P/^ 

5c*#flHi C32H39C1N604-H20 <tL"C 



elemental analysis values C32H39C1N604*H20 doing 



Calcd. : C, 61.48 ;H, 6.61 ;N, 13.44. 



Calcd.:C, 61.48;H, 6.61;N, 13.44. 



Found : C, 61.75 ;H, 6.65 ;N, 13.67. 



Found:C, 61.75;H, 6.65;N, 13.67. 

H, m), 2.46(3H, s), 2.74(2H, t, J=7.8Hz), 3.3 
0-4.10(13H, m), 4.45-4.66(lH, m), 6.32-6.52(3 
H, m), 6.85-7.30(5H, m), 8.05(1H, s). 

[0381] 

mmm 359 

(lt-ar^ 359tf>g£) 

3<2->^;U-5-7|-+y-6,7-vtKP-5H-t 0| JK[2,3- 
d]t 0, J^V>-8--f;U)-N-(2- :: E;U/1-x l J>-4--<;U-X 

^;U)^n/O75K(0.57g). 3-i7PP7i/+v 
7-'J>(0.54g)&l/ p-h;UX>7JU7tOl£(0.03 
g)|Ch;UX>(20ml)^ *JQ*J&7KTf3 23 ftlHinftft 

**JU7JH3— JH20ml)&t/Sti£(0.3g) 

(o.3 g )* Jn^fc«, M-e 15 B#p e i}f #Lfco 



Next, after adding cyano tri hydro boric acid sodium (0.3 g ) 
to under ice cooling methyl alcohol (30 ml ) andincluding 
acetic acid (0.45 g ), 1 hour it agitated with room 
temperature . 

It concentrated reaction mixture , in residue , it extracted 
including the ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (ethylacetate 
-ethylacetate :methyl alcohol =10:1 ),t- butyl 4- [3 - (5 - [3 - 
(3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 7, -dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) propanoyl ] - 1 
-piperazine carboxylate it acquired (compound 358 ) (0.887 
g ) as colorless amorphous . 



H, m) , 2.46 (3 H, s ), 2.74 (2 H, t, J=7.8Hz ), 3.30 - 4.10 (13 
H, m ), 4.45 - 4.66 (1 H, m ), 6.32 - 6.52 (3 H, m ),6.85 - 7.30 
(5 H,m), 8.05(1 H, s ). 



3 - (2 -methyl -5-oxo -6, 7-dihydro -5H-pyrido [2 and 3 -d ] 
pyrimidine -8-yl ) -N- (2 -morpholine -4- yl -ethyl ) propane 
amide (0.57 g ), 3 -chlorophenoxy aniline (0.54 g ) and in 
p-toluenesulfonic acid acid (0.03 g ) 23hour heating and 
refluxing it did under dehydration including toluene (20 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0.3 g ) 
to under ice cooling methyl alcohol (20 ml ) andincluding 
acetic acid (0.3 g ), 15 hours it agitated with room 
temperature . 



[0381] 

Working Example 359 
(Production of compound 359 ) 



&i£;l££;Jt$SL E£3llC s IftSlX^ Jl/Jftl/TK^rfifl It concentrated reaction mixture , in residue , it made 

X.. l&fiUsftSbK^'J'MJ O A7K"C77U^'Jtt<tL alkalinity with the saturated sodium bicarbonate * water 
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MET. itffiu »»***14->'J*y;u*5A 
^□7h^^-(P^x^;u)-eiflS!Lr. 3-(5 

-[3-(3-f Pn7iy*^)7='jy]-2->y;U-6,7-S/ 
tKPbf'JK[2,3-dltf'J5S?>-8(5H)--fJI/)-N-[2- 

59)(0.331g)£life7^U:77X<!:LTt#*:o 

'H-NMR(200MHz, CDC1 3 ) 5 1.80-2.20(2H, 
m), 2.36-2.52(4H, m), 2.49(3H, s), 2.59(2H, t, 

J=6.6Hz), 3.24-4.00(1 1H, m), 4.42-4.56(lH, 
m), 6.30-6.55(4H, m), 6.64-7.30(5H, m), 8.05 
(1H, s). 

[0382] 

mmm 360 

(it&m 360 (DStfi) 

l-[4-(2-{5-[3-(3-^PP7x/+vpx^;U75/] 
-2->5 i ;U-6,7-i/tKP-5H-bf l JK[2,3-d]tr , J5i?> 

-8--r;u}iT;u)t 0 -<'jv>-i-'r;u]x^y>(o.3i 

g)£h;UX>(6ml)l^?, h'Jx^75>(0.15 
ml)atfx5 1 ;H'V*>7*— h(0.1g)*AD* 70 de 

y;U*7A^P ■7hy77-f-(»»X^;i/)T»« 
x— T^Uj:y|g*<bLr , N-{8-[2-(4-7-tr^ 

7tKPt° l jK[2,3-d]t° l J5v>-5-l';U}-N-[3-(3- 
£ P P 7i z' ^pe/pxx;U]-N'— x^- U7(to 
£*S 360)(0.215g)^»fe^ B s B tLT^#fc o 



mp156-157°C 




mpl56- 157* 




7C*##f*l C31H38C1N703 <tLT 




elemental analysis values C31 H38ClN70<SB>3</SB> doing 




Calcd. : C, 62.88 ;H, 6.47 ;N 


16.56. 


Calcd.:C, 62.88;H, 6.47;N 


16.56. 


Found : C, 62.60 ;H, 6.65 ;N, 


16.32. 


Found:C, 62.60;H, 6.65;N, 


16.32 . 



including ethylacetate and water, extracted. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with basic 
[shirikagerukaramukuromatogurafii ] (ethylacetate ), 3 - (5 - [3 
- (3 -chlorophenoxy ) anilino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) -N- it acquired 
[2 - (4 -morpholinyl ) ethyl ] propane amide (compound 359 ) 
(0.331 g ) as colorless- amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .80 - 2.20 (2 H, m ), 2.36 - 2.52 (4 H 3 m ), 2.49 (3 H, s ), 
2.59 (2 H, t, J=6.6Hz ), 3.24 -4.00 (1 1 H, m ), 4.42 - 4.56 (1 
H, m ), 6.30 - 6.55 (4 H, m ), 6.64 - 7.30 (5 H, m ), 8.05 (1 H, 
s). 

[0382]- 

Working Example 360 

(Production of compound 360 ) 

1 - It melted [4 - (2 - {5 - [3 - (3 -chlorophenoxy ) 
phenylamino ] - 2 -methyl -6, 7-dihydro -5H-pyrido [2 and 3 
-d ] pyrimidine -8-yl } ethyl ) piperidine -1- yl ] ethanone 
(0.3 1 g ) in toluene (6 ml ), 5 hours it agitated with 70 deg C 
triethylamine (0.15 ml ) and including ethyl isocyanate (0.1 

g). ' 

Under vacuum , it concentrated reaction mixture , refined 
residue with the basic [shirikagerukaramukuromatogurafii ] 
(ethylacetate ), crystallization did from ether , N- {8 - [2 - (4 
-acetyl -1- piperazinyl ) ethyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl } -N- [3 - (3 
-chlorophenoxy ) phenyl ]-N'* ethyl urea it acquired 
(compound 360 ) (0.215 g ) as colorless crystal . 
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H, s), 2.35-2.60(6H, m), 2.42(3H, s), 3.10-3.6 
0(8H, m), 3.75-3.95(lH, m), 4.20(1H, t, J=5.7 
Hz),5.74-5.88(1H, m), 6.70-7.00(5H, m), 7.10- 
7.40(3H, m), 8.02 and 8.03(total 1H, each s). 

[0383] 

mmm 36i 

(it^m 361 <D»&) 

\-[4-(2-{5-[3-(3-9nQ?JLS*i')Z?j:~)l7$S) 
-2->^;U-6,7-vtKP-5H.t 0 'JK[2 5 3-d]t° l J^v> 

-8--r^}x^;u)t°^v>-i-^;i.]x^y>(o.i6 

g)&l/*7KZI4<||(0.1g)*h;UX>(5ml)lc5g 

m* 30 summmfttLtzo 

A^PTh^7>r— (V^PP>£>:10%;17> 
^7*^**^7 JU3-;U=10:1^:1)^*| 
SiLT,N-{8-[2-(4-7-b^;U-l-t°^^-^)X 
^;U]-2-^JU-5,6,7,8--rh^tKPtf l jK[2,3«d] 
eUSv>-5->f;U}-N-.[3-(3-^PP7xy+v)7 
-U/]-4-**Vi&I*(<b£tt 361)(0.108g)£;ifc 

1 H-NMR(200MHz, CDC1 3 ) d 1.75-2.10(2H, 
m), 2.08(3H, s), 2.20-2.80(6H, m), 2.41(3H, 
s), 3.20-3.60(6H, m), 3.70-4.05(6H, m), 5.75- 
5.95(1H, m), 6.70-7.40(8H, m), 8.15(1H, s). 

[0384] 

362 

(it^fy 362 (Dm&) 

;U7t-xx;uT^y]-2-^;U-6,7-vt:KP-5H-t 0| JK 
[2>d]t°USv>-8-^^]^Pt 0 ;U]t°^ : 7V>-l- 
tert.^;UXXf-;U(0.42g)*-TK5 
tKP^>(8ml)ICj§« % lM-^>-THF 
(9ml)^«T. 5 B#ramj»33tLfco 

OLNT%65 deg Clzfi*,aiffiK(0.9ml)SaST. 
45 »flt#Lfco 

rt'JtttLfcflL fc*ft»(0.2ml)£JnxMST 
T?tt«Lfc Q 

MET. *IBU »»***tti/'J*y^*5A 
^7P vh^7-f-(»»x^;u)T?«»LT > N- 
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H, s) , 2.35-2.60 (6 H, m ), 2.42 (3 H, s ), 3.10 - 3.60 (8 H, 
m ), 3.75 - 3.95 (1 H, m ), 4.20 (1 H, t, J=5.7Hz ), 5.74 -5.88 
(1 H, m ), 6.70 - 7.00 (5 H, m ), 7.10 - 7.40 (3 H, m ), 8.02 
and 8.03 (total 1H, eachs ). 

[0383] 

Working Example 361 
(Production of compound 361 ) 

1 - [4 - (2 - {5 - [3 - (3 -chlorophenoxy ) phenylamino ] - 2 
-methyl -6, 7-dihydro -5H-pyrido [2 and 3 -d ] pyrimidine 
-8-yl } ethyl ) piperazine - 1 - y 1 ] ethanone (0.16 g ) and it 
melted succinic anhydride (0.1 g ) in toluene (5 ml ), 30hour 
heating and refluxing did. 

Under vacuum , it concentrated reaction mixture , refined 
residue with the[shirikagerukaramukuromatogurafii ] 
(dichloromethane : 1 0%concentrated ammonia water content 
methyl alcohol =10:1—4 : 1 ), N- {8 - [2 - (4 -acetyl -1- 
piperazinyl ) ethyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido 
[2 and 3 -d ] pyrimidine -5-yl } -N- [3 - (3 -chlorophenoxy ) 
anilino ] - 4 -oxo butanoic acid it acquired (compound 361 ) 
(0.108 g ) as the light brown amorphous . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 

I. 75-2.10 (2 H, m ), 2.08 (3 H, s ), 2.20 - 2.80 (6 H, m ), 
2.41 (3 H, s ), 3.20 -3.60 (6 H, m ), 3.70 - 4.05 (6 H, m ), 5.75 
-5.95(1 H,m), 6.70-7.40 (8 H,m), 8.15(1 H,s). 

[0384] 

Working Example 362 

(Production of compound 362 ) 

4 - It melted [3 - [5 [[3 - (3 -chlorophenoxy ) phenyl ] 
methane sulfonyl amino ] - 2 -methyl -6, 7-dihydro 
-5H-pyrido [2 and 3 -d ] pyrimidine -8-yl ] propyl ] piperazine 
-1- carboxylic acid t- butyl ester (0.42 g ) in tetrahydrofuran 
(8 ml ), dripped 1 M-borane -THF solution (9 ml ), 5 hours 
heating and refluxing did. 

Next, it maintained at 65 deg C and dripped concentrated 
hydrochloric acid (0.9 ml ), 45 minutesagitated. 

It cooled reaction mixture , after making alkalinity with 
saturated sodium bicarbonate *, 1 hour it agitated under room 
temperature including acetic anhydride (0.2 ml ). 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and, extracted. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with basic 
[shirikagerukaramukuromatogurafii ](ethylacetate ), N- {8 - 
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>^;U-5,6,7,8- : fh7tKPt° l JK[2 ) 3-d]t°'J£v> 
-5-'f;U}-N-[3-(3-^PP7x/^v)7i- i 'l/]P t ^ 
>X>U^>75K(^b^% 362)(0.263g)£&fe7 

'H-NMR(200MHz, CDCI3) 5 1.55-1. 80(4H, 
m), 2.00-2.20(2H, m), 2.09(3H, s), 2.22-2.50 
(4H, m), 2.44(3H, s), 3.01(3H, s), 3.10-3.75(8 

H, m), 5.42(lH,t, J=6.0Hz), 6.75-7.40(8H, m), 
8.23(1H, s). 

[0385] 

mmm 363 

(<b£* 363 

I. [4-(3-{5-t3-(3--?PP7xy^rvpx-;UT5/] 
-2->^^-6,7-vtKP-5H-tf'JK[2,3-d]t 0| J5v> 
-8-'f;U}^Pt°^)t°^V>-l-'f^]X^/>(0.2 
6g)^h;UX>(6ml)IC^fi?. zfo\d*>MfcM 
(0.2g)*Jn*» 16 ttlHMnJftjlsftLfe. 

SET. MU ?SS^v'J*y^*^A^7P7 
•C»SLT» N-{8-[3-(4-T-t^;U-l-tf^7^- 

;u)^ , pt°;u]-2-y ; 3 1 ;i/-5 J 6,7,8-xh7tKPtf | jK 

[2,3-d]fc° l J£v>-5-'OU}-N-[3-(3-£PP:7i/* 
*>pi-;U]^n/O75K«b^*363)(0.21g)S 

'H-NMR(200MHz, CDC1 3 ) 5 1.10(3H, t, J= 
7.5Hz), 1.60-2.45(2H, m), 2.09(3H, s), 3.05-3. 
22(1H, m), 3.30-3.70(7H, m), 5.85-5.98(lH, 
m), 6.60-7.40(814, m), 7.96(1H, s). 

[0386] 

nmm 364 

(itGV!) 364 CD Sit) 

l.[4.(3.{5-[3-(3-^PP7iy+'>Px-;U75/] 
-2->^^-6,7-vtKP-5H-tf'JK[2,3-d]t 0 'J5v> 

-8--<;u}'^Pt°;u)t o ^^v>-i-i'>/i/]x^y>(0.2 

6g)^h;UX>(10ml)l=jS«I.^U*;U»*f** 
(0.2g)£flQ7U 16fl#r B 1to^iai5SLy--o 

MET. XffiU t*SMt*s*)iiVn'ttJ**ni 
h^7-f— (i?^PP^>:10%5l7^-7* 
tt*=f-)V7 )\>^— JU-10:1~4:1)'C!MLT.5- 
[{8-[3-(4-7-tz^;i/-l-t''^ : 5'y-^)^'Plf^]-2- 
y^;U.5,6,7,8-Th5tKPbf'JK[2,3^]tfU5S?> 
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[3 - (4 -acetyl -1- pipemzinyl ) propyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl } -N- it 
acquired [3 - (3 -chlorophenoxy ) phenyl ] methane 
sulfonamide (compound 362 ) (0.263 g ) as colorless 
amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .55 - 1.80 (4 H, m ), 2.00 - 2.20 (2 H, m ), 2.09 (3 H, s ), 
2.22 - 2.50 (4 H, m ),2.44 (3 H, s ), 3.01 (3 H, s ), 3.10 - 3.75 
(8 H, m ), 5.42 (1 H, t, J=6.0Hz ), 6.75 - 7.40 (8 H, m ), 8.23 
(1 H,s). 

[0385] 

Working Example 363 

(Production of compound 363 ) 

1 - It melted [4 - (3 - {5 - [3 - (3 -chlorophenoxy ) 
phenylamino ] - 2 -methyl -6, 7-dihydro -5H-pyrido [2 and 3 
-d ] pyrimidine -8-yl } propyl ) piperazine -1- yl ] ethanone 
(0.26 g ) in toluene (6 ml ), 16 hour heating and refluxing it 
didincluding propanoic acid anhydride (0.2 g ). 

You washed extraction and organic layer with saturated saline 
including the ethylacetate , dried with sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (ethylacetate :methyl 
alcohol =4 : 1 ),N- {8 - [3 - (4 -acetyl -1- piperazinyl ) 
propyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-yl } -N- it acquired [3 - (3 -chlorophenoxy ) 
phenyl ] propane amide (compound 363 ) (0.21 g ) as 
colorless amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.10(3 H, t, J=7.5Hz ), 1 .60 - 2.45 (2 H, m ), 2.09 (3 H, s ), 
3.05 - 3.22 (1 H, m ), 3.30 -3.70 (7 H, m ), 5.85 - 5.98 (1 H, 
m ), 6.60 - 7.40 (8 H, m ), 7.96 (1 H, s ). 

[0386] 

Working Example 364 

(Production of compound 364 ) 

1 - It melted [4 - (3 - {5 - [3 - (3 -chlorophenoxy ) 
phenylamino ] - 2 -methyl -6, 7-dihydro -5H-pyrido [2 and 3 
-d ] pyrimidine -8-yl } propyl ) piperazine -1- yl ] ethanone 
(0.26 g ) in toluene (10 ml ), 16 hour heating and refluxing it 
didincluding glutaric acid anhydride (0.2 g ). 

You washed extraction and organic layer with saturated saline 
including the ethylacetate , dried with sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagemkaramukuromatogurafii ] 
(dichloromethane : 1 0%concentrated ammonia water content 
methyl alcohol =10:1-4 : 1 ), 5- [{8 - [3 - (4 -acetyl -1- 
piperazinyl ) propyl ] - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido 
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-5--OU}-3-(3-^nn?x/^>)7-'J/]-5-:t* 
v^fidb^i 364)(o.2ig)Sjafffife7^;u7 

"H-NMR(200MHz, CDCI3) 8 1.60-2.55(14H, 
m), 2.09(3H, s), 2.43(3H, s), 3.10-3.35(1H, 
m), 3.36-4.00(9H, m), 5.75-5.90(1 H, m), 6.60- 
7.40(8H, m), 8.09(1H, s). 



[0387] 

mmm 365 

(Ib^fel 365 <D8l&) 

;i/-7,8-vt 
Kn-6H-tfUK[2,3 
-d]t°'JSv>-5-7|- 
>(0.258g),3-[4- 

(3-<7na^x^;u) 

5>((0.556g)&tf 

>^-7Xffi ^3(0.0 
5g)ICh;UX>(20 
ml)£An*_]]j£7KT 
IC 24 ftMftlltHl 

5ml)&l/ftlt(0.2 
5g)^AQ^.7K^T 
ICvT/h'Jth'P 

(0.i8g)£finx.fc 
ft* ^;£T* 1 B#K 

* an* 

£APx.. IS fQ ft it 

L * }fi th U fc o W 

L/io MET* ;H 
19:l)-e»«, B 

8ifji-i-f 



[2 and 3 -d ] pyrimidine -5-yl } - 3 - (3 -chlorophenoxy ) 
anilino ] - 5 -oxo valeric acid it acquired (compound 364 ) 
(0.21 g ) as light brown amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.60 - 2.55 (14 H, m ), 2.09 (3 H, s ), 2.43 (3 H, s ), 3.10 - 
3.35 (1 H, m ), 3.36 -4.00 (9 H, m ), 5.75 - 5.90 (1 H, m ), 
6.60-7.40 (8 H,m), 8.09(1 H, s ). 

[0387] 

Working Example 365 

(Production of compound 365 ) 

2 -methyl -7, 8-dihydro -6H-pyrido [2 and 3 -d ] pyrimidine -5-on (0.258 g ), 3 - [4 - (3 
-chlorophenyl ) piperazine -1- sulfonyl ] phenyl amine (0.556 g ) and in p-toluenesulfonic acid 
acid monohydrate (0.05 g ) 24hour heating and refluxing it did under dehydration including 
toluene (20 ml ). Next, after adding cyano tri hydro boric acid sodium (0.18 g ) to under ice 
cooling methyl alcohol (25 ml ) andincluding acetic acid (0.25 g ), 1 hour it agitated with room 
temperature . It concentrated reaction mixture , in residue it made alkalinity with the saturated 
sodium bicarbonate * water including ethylacetate and water, extracted. You washed organic 
layer with saturated saline , dried with sodium sulfate . Under vacuum , it concentrated, refined 
residue with basic [shirikagerukaramukuromatogurafii ](ethylacetate :methyl alcohol =19:1 ), 
crystallization did from ethylacetate -ether , N- (3 - {[4 - (3 -chlorophenyl ) - 1 -piperazinyl ] 
sulfonyl } phenyl ) - 2 -methyl -7, 8-dihydro pyrido it acquired[2 and 3 -d ] pyrimidine 
-5-amine (compound 365 ) (0.051 g ) as colorless crystal . As mp237-239deg Celemental 
analysis values 

C<sub>24</sub>H<sub>25</sub>ClN<sub>6</sub>O<sub>2</sub>S*0.25H<sub>2</sub>O 
Calcd.:C, 57.58;H, 5.1 1;N, 16.79.Found:C, 57.64;H, 5.09;N, 16.76.<sup>K/sup>H-nmr (200 
MHz , CDCKsub>3</sub>+DMSO -d<sub>6</sub> );de 2.04 (3 H, s ), 3.00 - 3.35 (8 H, m ), 
4.67 (2 H, s ), 6.65 - 6.90(4 H, m ), 7.10 - 7.55 (6 H, m ), 7.58 (1 H, s ), 7.79 (1 H, d, 
J=5.8Hz ). ) 
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T.N-(3-{[4-(3-£ 
□ P^x-;U)-i-e 

2- >f^-7,8-vt 
KPt 0, JK[2 3 3-d]t° 
U5v>-5-7£> 
(<b*tt 365)(0.05 
.lg)£fcfefififc 
LTf#fc 0 mp237- 
239 deg C tlM 

C 24 H 25 C1N 
6 O 2 S-0.25H 2 O t 
LT Calcd. : C, 
57.58 ;H, 5.11 ; 
N, 16.79.Found : 

C, 57.64 ;H, 5. 
09 ;N, 16.76. ] H- 
NMR(200MHz, 
CDCl 3 +DMSO-d 
6 ) 8 2.04(3H, 
s), 3.00-3.35(8H, 

m), 4.67(2H,s), 
6.65-6.90(4H, m), 

7.10-7.55(6H, 
m), 7.58(1H, s), 
7.79(1H, d, J=5.8 
Hz).) 

[0388] 

mmm 366 

(1b6tt 366 G>8&) 

2,8-v>^^-5,6,7,8-^h^tKPt 0 »jK[2,3-d]t 0 U 
5S/>-5-*— ;U(0.I8g)$h;UX>(10ml)ICj§jS, 

3- ^xy^-i/^xy— ju(o.2ig). i,r-(7 % ys/*;u 

7K-;U)^t°^'Jv>(0.253g)Si;h , J^^7tvX 
7^>(02ml)&lD;Lfcft« M"C 3 B*|HL Ml- 1 
00 deg C ICJ)D;S. 15 B*|B]«#Lfco 

MET. SffiU «/^>U*^U*7A{7P-7 
h^-(^^>:Klxf^=l:l)tfSL 
T.2 s 8-V>^;U-5-(3-^xy^rv3?xy^v)-5,6, 
7,8-f : h5tKPhf l JK[2 > 3-d]tf , JS^>«b^tt36 
6)(0.21 lg)£ *ffe»tttt£l/C» fee 

l H-NMR(200MHz, CDC1 3 ) (5 1 .82-2.05(1 H, 
m), 2.20-2.30(lH, m), 2.49(3H, s), 3.20(3H, 
s) f 3.20-3.36(lH, m), 3.50-3.70(lH, m), 5.24 
(1H, t, J=3.5Hz),6.60-6.76(3H, m), 7.00-7.40(6 



[0388] 

Working Example 366 
(Production of compound 366 ) 

2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro pyrido it melted [2 
and 3 -d ] pyrimidine -5-ol (0. 1 8 g ) in toluene (10 ml ), 3 
-phenoxy phenol (0.21 g ),1, 1' - (azo di carbonyl ) di 
piperidine (0.253 g ) and after adding tributyl phosphine (0.2 
ml ), 3 hours , furthermore it heated to 100 deg C with room 
temperature , 15 hours agitated. 

In reaction mixture you washed extraction and organic layer 
with saturated saline including ethylacetate , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (hexane :ethylacetate 
=1:1 ), 2and 8 -dimethyl -5- (3 -phenoxy phenoxy ) - 5, 6, 7 
and 8 -tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
(compound 366 ) (0.21 1 g )as colorless oil . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.82 - 2.05 (1 H, m ), 2.20 - 2.30 (1 H, m ), 2.49 (3 H, s ), 
3.20 (3 H, s ), 3.20 -3.36 (1 H, m ), 3.50 - 3.70 (1 H, m ), 5.24 
(1 H, t, J=3.5Hz ), 6.60 - 6.76 (3 H, m ), 7.00 - 7.40 (6 H, m ), 
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H, m), 7.93(1 H, s). 
[0389] 

mmm 367 

(it£ty 367 ©Sit) 

2-^;U-5 J 6,7,8-xh^tKPt° l JK[2,3-d]t 0| J5v 
>-5-*— ;K0.33g)$h;UX>(20ml)lCJ8» % 1,1' 
KTyv*yU^-;U)ve^Uv>(0.51g)Sl/h'J 
^;U^7-f>(0.4ml)* JPTLfcft. MS"C 1 B# 
IB, MIC 100 deg C IcanS, 15 B5IH«#Lfco 

E(6aicBKx^tJliPS.ttffl, 3f*£Ji£t& 
MET, SMIL. aaSi/'J*^*7A^P7 

n^77-r-(»iiifA)t«», x-x^cty 
fiSfcLT % 2^^;u-5-(3-7x/+v^xy+v) 

-5 f 6 f 7,8-xh7tKPe'JK[2 f 3-d]e»J5S?>(ft* 
% 367)(0.48g)$^fe^B 3 B (!:LT#yco 



7.93(1 H,s). 
[0389] 

Working Example 367 
(Production of compound 367 ) 

2 -methyl -5, 6, 7, 8-tetrahydro pyrido it melted [2 and 3 -d ] 
pyrimidine -5-ol (0.33 g ) in toluene (20 ml ), 1, V - (azo di 
carbonyl ) di piperidine (0.51 g ) and after adding tributyl 
phosphine (0.4 ml ), 1 hour , furthermore it heatedto 100 deg 
C with room temperature , 1 5 hours agitated. 

In reaction mixture you washed extraction and organic layer 
with saturated saline including ethylacetate , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] 

(ethylacetate ),crystallization did from ether , 2 -methyl -5- (3 
-phenoxy phenoxy ) - 5, 6, 7 and 8 -tetrahydro pyrido 
itacquired [2 and 3 -d ] pyrimidine (compound 367 ) (0.48 g ) 
as colorless crystal . 



mp164-165°C 



mpl64- 165* 

TtWAW C20H19N3O2 tLX 



elemental analysis values C20H19N3O2 doing 



Calcd. : C, 72.05 ;H, 5.74 ;N 



12.60. 



Calcd.:C, 72.05;H, 5.74;N 



12.60. 



Found : C, 71.85 ;H, 6.02 ;N, 



12.58. 



Found:C,71.85;H, 6.02;N, 



12.58. 



38(1H, m), 2.57(3H, s), 3.34-3.72(2H, m), 5.2 
8(1H, t, J=3.3Hz), 5.51(1H, brs), 6.58-6.78(3 
H, m), 7.00-7.40(6H, m), 8.03(1 H, s). 

[0390] 

mi&m 368 

(it^m 368 Omit) 

4-[3-(5-tKO^V-2-yT^-6,7-vtKP-5H-t°'J 

K[2,3-d]eu=v>.8--r^)^Pt°;Ht:^^v>-i 
-jl)U7$ym. tert-^;UXXT-^(0.405g)*h;U 
X>(12ml)IC?8g¥, 3-^xy+V^x/— jU(0.21 

g). i,r-(7y^*;u?f?x;u)e;t e ^ | j^>(o.253g) 



38 (1 H, m ), 2.57 (3 H, s ), 3.34 - 3.72 (2 H, m ), 5.28 (1 H, t, 
J=3.3Hz ) } 5.51 (1 H, brs ), 6.58 - 6.78 (3 H, m ), 7.00- 7.40 (6 
H, m ), 8.03 (1 H, s ). 

[0390] 

Working Example 368 

(Production of compound 368 ) 

4 - It melted [3 - (5 -hydroxy -2- methyl -6, 7-dihydro 
-5H-pyrido [2 and 3 -d ] pyrimidine -8-yl ) propyl ] piperazine 
-1- carboxylic acid t- butyl ester (0.405 g ) in toluene (12 ml ), 
3 -phenoxy phenol (0.21 g ), 1, 1- (azo di carbonyl ) di 
piperidine (0.253 g ) and after adding tributyl phosphine (0.2 
ml ), 3 hours , furthermoreit heated to 100 deg C with room 
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;ST-3 B#PiSk »c 100 deg C Icjoa, 15 ftfflffi 



MET. XffiU M&s'WfiUj^Atni 



;U=10:l)"CHKLT»2-/^;U-8-[3-^-4r 
V-3-(l-tf'<7i/-^)^ , Pbf;U]-5-(3-7iy**> 
7i/**>)-5,6,7,8-T-h7tKPe«JK[23-d]lf I J5 
v>«b^%l 368)(0.203g)£&tfe7 ; E;U;777.<t 

LT»fc. 

'H-NMR(200MHz, CDC1 3 ) «S 1.80-2.02(1H, 
m), 2.20-2.40(1 H, m), 2.46(3H, s), 2.72(2H, t, 
J=7.4Hz), 2.80-2.92(4H, m), 3.35-4.05(8H, 
m), 5.23(1H, t,J=3.2Hz), 6.60-6.76(3H, m), 7. 
00-7.42(5H, m), 7.96(1H, s). 

[0391] 

mmm 369 
(its® 369 a>m&) 

2-^)ly-8-[3-t^y-3-(l-if^i>-)l')^a\i 

□ t° 'J K [2,3-d] fc° 'J 5 v>)(0. 1 26g)*-r 1 KP 
75>X6ml)lC»jB, lM-^>-THF »»(5.4ml) 
**T.5 B*Mto!!&»3ftLfco 

OUT*, 65 deg C lCft%aJ»»(0.5ml)*aiT. 
30 #«tfLfc. 

*'JtttLfcft» fc*ft»(0.2ml)£J«;i.£ST 
ic 2 B#H«#Lfc. 

met. mu aaisttastts/'jAyju^^A 

^J:y$gB B ^bLT,8-[3-(4-7-trT;U-l-t 0 ^7V 
*»-5,6,7,8-T-h7tKPIfUK[2,3-d]bf , J55?>«b 
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temperature , 15 hours agitated. 

In reaction mixture you washed extraction and organic layer 
with saturated saline including ethylacetate , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (ethylacetate ). 

toluene (2 ml ) and it melted total amount which it acquires in 
trifluoroacetic acid (2 ml ), 1 hour agitated under room 
temperature . 

reaction mixture under vacuum refining concentration and 
residue with basic [shirikagerukaramukuromatogurafii ] 
(ethylacetate :methyl alcohol =10:1 ), 2 -methyl -8- [3 -oxo 
-3- (1 -piperazinyl ) propyl ] - 5 - (3 -phenoxy phenoxy ) - 5, 
6, 7 and 8 -tetrahydro pyrido itacquired [2 and 3 -d ] 
pyrimidine (compound 368 ) (0.203 g ) as colorless 
amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.80 - 2.02 (1 H, m ), 2.20 - 2.40 (1 H, m ), 2.46 (3 H, s ), 
2.72 (2 H, t, J=7.4Hz ), 2.80 -2.92 (4 H, m ), 3.35 - 4.05 (8 H, 
m ), 5.23 (1 H, t, J=3.2Hz ), 6.60 - 6.76 (3 H, m ), 7.00 - 7.42 
(5 H,m), 7.96(1 H, s ). 

[0391] 

Working Example 369 
(Production of compound 369 ) 

2 -methyl -8- [3 -oxo -3- (1 -piperazinyl ) propyl ] - 5 - (3 
-phenoxy phenoxy ) - 5, 6, 7 and 8 -tetrahydro pyrido it 
melted [2 and 3 -d ] pyrimidine ) (0.126 g )in tetrahydrofuran 
(6 ml ), dripped 1 M-borane -THF solution (5.4 ml ), 5 hours 
heating and refluxing did. 

Next, it maintained at 65 deg C and dripped concentrated 
hydrochloric acid (0.5 ml ), 30 minutesagitated. 

It cooled reaction mixture , after making alkalinity with 
saturated sodium bicarbonate *, 2 hours it agitated under 
room temperature including acetic anhydride (0.2 ml ). 

It concentrated reaction mixture , in residue , it made 
alkalinity with the saturated sodium bicarbonate * water 
including ethylacetate and, extracted. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with basic 
[shirikagerukaramubaromatogurafii ](ethylacetate ), 
crystallization did from ether , 8 - [3 - (4 -acetyl -1- 
piperazinyl ) propyl ] - 2 -methyl -5- (3 -phenoxy phenoxy ) - 
5, 6, 7 and 8-tetrahydro pyrido it acquired [2 and 3 -d ] 
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pyrimidine (compound 369 ) (0.055 g ) as colorless crystal . 



mp107 — 108°C 




mpl07- 108* 


7U^^ v #fffl C29H35N503 tLX 




elemental analysis values C29H35N50<SB>3</SB> doing 


Calcd. : C, 69.44 ;H, 7.03 ;N 


13.96. 


Calcd.:C, 69.44;H, 7.03;N 


13.96 . 


Found : C, 69.37 ;H, 7.08 ;N, 


14.14. 


Found:C, 69.37;H, 7.08;N, 


14.14. 



H, s), 2.20-2.50(7H, m), 2.45(3H, s), 3.20-3.8 
0(8H, m), 5.22(1H, t, J=3.2Hz), 6.60-6.80(3H, 
m),7.00-7.40(6H, m), 7.93(1 H, s). 

[0392] 

mmm 370 

(It-gr^ 370 

2,9- ^JU-6,7 ,8,9-x t K □ t° 'J 5 K[4,5-b]7 

■tft^-s-^-^o.isgi^^-T^/^o-tf^x^T^ 

491g)&l/ p-h;UX>X;ix7^1/^-7KfP^l(0.02 
g)|Ch;UX>(10ml)^P^7KTlC40 B^DlS 
iMSSlL/co 

OL^\>f;i/7JHl- JK10ml)£l/iti£(0.18 
g^to^^K^TlcvT/h'JtKnii^^K'J^ 
A(0.1g)£AQ;L*:SL 3 B#P*1fii#Lfco 

J5Ifc;$£;Kfti. S^lcft^x^i^n^ t&fp 

MET, mmU ^^»14v«J*^U^A 
^P7h^^-(^+"9->:p^x^jU=l:2)^ 
¥§SLT. X^U 4-({3-(2,9-V^U-6,7,8,9- J f 
h^tKPriUSK-SH-lfU^hKS-blT-rit 0 ^-^ 
Jl/)7^/}^xx;u)x;U/^-;U)-l-t°^^v>* 
;^+vl/-h(ft^fe 370)(0.138g)£&fe7^ 



H, s) , 2.20-2.50 (7 H, m ), 2.45 (3 H, s ), 3.20 - 3.80 (8 H, 
m ), 5.22 (1 H, t, J=3.2Hz ), 6.60 - 6.80 (3 H, m ), 7.00 -7.40 
(6 H,m), 7.93(1 H, s ). 

[0392] 

Working Example 370 
(Production of compound 370 ) 

2 and 9 -dimethyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 
-b ] azepine -5-on (0.15 g ), 4 - (3 -amino benzene sulfonyl ) 
piperazine -1- carboxylic acid ethyl ester (0.491 g ) and in the 
p-toluenesulfonic acid acid monohydrate (0.02 g ) 40 hour 
heating and refluxing it did under dehydration including 
toluene (10 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0.1 g ) 
to under ice cooling methyl alcohol (10 ml ) andincluding 
acetic acid (0.18 g ), 3 hours it agitated with room 
temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate , extracted. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with basic 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=1 :2 ), it acquired ethyl 4- ({3 - (2 and 9 -dimethyl -6, 7, 8, 9- 
[tetorahidoropirimido ] - 5 H- [pirimido ] [4 and 5 -b ] azepine 
-5-yl ) amino } phenyl ) sulfonyl ) -1- piperazine carboxylate 
(compound 370 ) (0.138 g ) as colorless amorphous . 



C27H31C1N4O4S-0.5H2O tLX 
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elemental analysis values 


C27H31 ClN4O4S*0.5H2O doing 


Calcd. : C 


58.74 ;H, 5.84 ;N, 10.15. 


Calcd.:C 


58.74 ; H, 5.84;N, 10.15. 


Found : C, 


59.02 ;H, 5.94 ;N, 10.26. 


Found :C, 


59.02 ;H, 5.94;N, 10.26. 


U-z.ZO(4H, m), z.DU(3ri, S), Z\oU-3.UU(4rl, m), 
3.14(3H, s), 3.20-3.38(lH, m), 3.40-3.60(4H, 
m),3.60-3.80(lH, m), 4.10(2H, q, J=7.4Hz), 

4.25(1 H, d, J-o.oHz), 4.oU-4.oU(lH, m), o.oz- 

6.80(2H, m), 7.01(1H, d, J=8.2Hz), 7.20-7.32 

(1H, m), 7.98(1H, s). 


K) - z.ZO (4 ri, m ), z.jU (3 H, S ), Z.5U - 3.UU (4 H, m ), 3.14 (3 
H, s ) s 3.20 - 3.38 (1 H, m ), 3.40 -3.60 (4 H, m ), 3.60 - 3.80 
(1 H, m ), 4.10 (2 H, q, J=7.4Hz ), 4.25 (1 H, d, J=6.6Hz ), 
4.60 - 4.80 (1 H, m ), o.oz - o.oU(z H, m ), 7.U1 (1 H, a, 
J=8.2Hz ), 7.20 - 7.32 (1 H, m ), 7.98 (1 H, s ). 


[0393] 


[0393] 


HJSflJ 371 


Working Example 371 


(lb£^371 (DMit) 


(Production of compound 371 ) 


2,9-v>TvU-6,7,8,9-^r7trnt 'J^rf^S-bjV 7 
Hft°>-5-^->(0.956g),4-(3-75y<>4f>X;U 

;u(2g)Si/ p-h;ux>x;u7fx>^-7kfQ^i(0.i 

g)|Ch;UX>(50ml)**0*Bi7kTI= 40 B^MAllft 


2 and 9 -dimethyl -6, 7, 8, 9- [tetorahidoropinmido J [4 and 5 
-b ] azepine -5-on (0.956 g ), 4 - (3 -amino benzene sulfonyl ) 
piperazine -1- carboxylic acid benzyl ester (2 g ) and in the 
p-toluenesulfonic acid acid monohydrate (0.1 g ) 40 hour 
heating and refluxing it did under dehydration including 
toluene (50 ml ). 


Olvc. /*JU7^Ua— M50ml)&tfIEift(0.9g) 

(o.o.9g)$ip*fc*. ss-e 5 ftmrnnuzo 


Next, after adding cyano tri hydro boric acid sodium (0.0.9 g ) 
to under ice cooling methyl alcohol (50 ml ) andincluding 
acetic acid (0.9 g ), 5 hours it agitated with room 
temperature . 


tZo 


It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate , extracted. 




You washed organic layer with saturated saline , dried with 
sodium sulfate . 


met, a*gu mmzi&m\tisWf)^j± 

$n7h?57*— (^**>:Iffl|X^U-=l:2)"C 

l/i>)l> 4-({3-(2,9-v>5 L VU-6,7,8,9- J fh7tKa 
t°'J5K-5H-t° l J5K[4,5-b]7-trt:>-5-< i /U)75 

*>b— Kfcfcft 371X0.216g)S*fi7 i E;U77' 


Under vacuum , it concentrated, refined residue with basic 
[shirikagerukaramulcuromatogurafii ](hexane :ethylacetate 
= 1 ;2 ), crystallization did from ethylacetate -ether , it acquired 
benzyl 4- ({3 - (2 and 9 -dimethyl -6, 7, 8, 9- 
[tetorahidoropirimido ] - 5 H- [pirimido ] [4 and 5 -b ] azepine 
-5-yl ) amino } phenyl ) sulfonyl ) -1- piperazine carboxylate 
(compound 371 ) (0.216 g )as colorless amorphous . 




C23H32N6O4S-0.75H2O tLX 


elemental analysis values 


C23H32N6O4S*0.75H2O doing 
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Calcd. : C 


55.02 ;H, 6.72 ;N, 16.74. 


Calcd.rC 


55.02 ; H, 6.72;N, 16.74. 


Found : C, 


55.19 ;H, 6.77 ;N, 16.64. 


' Found:C, 


55.19 ;H, 6.77;N, 16.64. 


H, s), 2.80-3.05(4H, m), 3.14(3H, s), 3.20-3.4 
0(1H, m), 3.42-3. 80(5H, m), 4.24(1H, d, J=6. 
2Hz),4.60-4.80(lH, m), 5.09(2H, s) s 6.62-6.82 
(2H, m), 6.99(1 H, d, J=8.2Hz),7.20-7.40(6H, 
m), 7.98(1H,. s). 


H, s) , 2.80-3.05 (4 H, m ), 3.14 (3 H, s ), 3.20 - 3.40 (1 H, 
m ), 3.42 - 3.80 (5 H, m ), 4.24 (1 H, d, J=6.2Hz ), 4.60 -4.80 
(1 H, m ), 5.09 (2 H, s ), 6.62 - 6.82 (2 H, m ), 6.99 (1 H, d, 
J=8.2Hz ), 7.20 - 7.40 (6 H, m ), 7.98 (1 H, s ). 


[0394] 


[0394] 


mmm 372 


Working Example 372 


(ft** 372 (DMfe) 


(Production of compound 372 ) 



N-{[4-(3-£Dn?x-;u)-i-t°^v-jU] 

X;L//1x-yU-2,9-v^^;U-6,7,8 s 9--Th^tK 
□ -5H-bf'J5K[4,5-b]-T-tft°>-5-75>(0. 
H)£*T)l,T)^— ;U(50ml)lc5§fi? % l 

**aarF* ist i6 mmmnuzo m 
m*>&* sataETicttBLfc. mm 

VMitLX* 2,9-v>^;U-N-{3-[4-07x 

;U}-6,7,8,9-'rh^tKP-5H-t 0, JSK[4,5-b] 
-7-tftf>-5-75>(ft** 372)(0.1g)£&S 
fetSfttLr#fc o mpl78-180 deg C 7C 
*#ffi®C 26 H 32 N 6 0 2 S<hLTCalcd. : C, 
63.39 ;H, 6.55 ;N, l7.06.Found : C, 63. 
15 ;H, 6.56 ;N, 16.86. , H-NMR(200MH 
z, CDC1 3 ) d 1.85-2.25(4H, m), 2.46(3 
H, s), 3.00-3.80(1 OH, m), 3.14(3H, s), 
4.24(1H, d, J=6.6Hz), 4.60-4.80(lH, m), 
6.65-6.96(6H, m), 7.07(1H, d, J=8.2H 
z), 7.20-7.40(3H, m), 8.00(1H, s).} 

[0395] 

mi&m 373 

(<b£* 373 <nm&) 

2,9- v> ^;U-6,7,8,9-x h^fc Kntf 'J 5 K[4,5-b]7 
-tz'tf>-5-^->(0.382g) N l-(3-^7PP7x-;U)-4- 
(3--hP^>Hf>X;U/1^-;U)tf^^^>(0.72g) 

JklS p-h;ux>x;U/tN>K-7KW i fe(o.05g)[Cr- 

;UX>(20ml)$Jn^lK*TlC 24 ftfHMn&SSK 



N- {[4 - (3 -chlorophenyl ) - l -piperazinyl ] sulfonyl -2, 9-dimethyl 
-6, 7, 8, 9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] -azepine 
-5-amine it melted (0.3 g ) in methyl alcohol (50 ml ), under the 
hydrogen stream , 1 6 hours it agitated with room temperature 
including 10% palladium-carbon (containing water ) (0.15 g ). 
catalyst removal by filtration , filtrate dry solid was done under 
vacuum . With [shirikagerukaramukuromatogurafii ] refining 
(ethylacetate ), crystallization doing residue from ethylacetate 
-ether , 2and 9 -dimethyl -N- {3 - [4 - (phenyl -1- piperazinyl ) 
sulfonyl ] phenyl } - 6, 7, 8 and 9 -tetrahydro -5H- [pirimido ] [4 and 
5 -b ] -azepine -5-amine it acquired (compound 372 )(0.1 g ) as 
colorless crystal . As mpl78-180deg Celemental analysis values 
C<sub>26</sub>H<sub>32</sub>N<sub>6</sub>0<sub>2</sub>S 
Calcd.rC, 63.39;H, 6.55;N, 17. 06. Found :C, 63.15;H, 6.56;N, 
16.86.<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .85 - 2.25 (4 H, m ), 2.46 (3 H, s ), 3.00 - 3.80 (10 H, m ), 3.14(3 H, 
s ), 4.24 (1 H, d, J=6.6Hz ), 4.60 - 4.80 (1 H, m ), 6.65 - 6.96 (6 H, 
m ), 7.07 (1 H, d, J=8.2Hz ), 7.20 - 7.40 (3 H, m ),8.00 (1 H, s ). } 



[0395] 

Working Example 373 
(Production of compound 373 ) 

2 and 9 -dimethyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 
-b ] azepine -5-on (0.382 g ), 1 - (3 -chlorophenyl ) - 4 - (3 
-nitrobenzene sulfonyl ) piperazine (0.72 g ) and in 
p-toluenesulfonic acid acid monohydrate (0.05 g ) 24 hour 
heating and refluxing it did under dehydration including 
toluene (20 ml ). 
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OL^Tr^ : ? 1 ;^7;^I3-;^(25ml)SZ>*fF^(0.36 



MET. SltU »aitS/'J*y;u*5A^P-7 

-x;Ucfcy^B B B <bLT.N-(3-{[4-(3-^PP^x- 
;U)-l-t°^ : 7V-;U]X;U7t-x-;i/}7x-^)-2,9- 
V>^;U-6,7,8,9-xh7tKP-5H-t 0| J5K[4,5-b]- 
7-tftf>-5-75>(ft** 373)(0.51g)£&$fe*g 



mp169-170°C 



mpl69- 170* 

TtmfttitW. C26H31C1N602S-H20 tLX 



elemental analysis values C26H31 C1N602S*H20 doing 



Calcd. : C, 57.29 ;H, 6.10 ;N, 15.42. 



Calcd.:C, 57.29;H, 6.10;N, 15.42. 



Found : C, 57.30 ;H, 6.03 ;N, 15.38. 



FoundrC, 57.30;H, 6.03;N, 15.38. 



H, s), 2.90-3.48(9H, m), 3.14(3H, s), 3.60-3.8 

0(1H, m), 4.29(1H, d, J=6.4Hz), 4.60-4.80(1 

H, m),6:65-6.90(5H, m), 7.00-7.36(3H, m), 7. 
98(1H, s). 

[0396] 

HJfc^j 374 

(it£ty 374 0>»3&) 

2,9-v>^;U-6 J 7,8 ) 9-xh^tKPt 0| JSK[4,5-b]7 
-tft°>-5-^>(0.191g).3-7^AN-^x-;UK> 

Hf»XJU7h>75K(0.275g)&tf p-h;UX>X 
^*>»-*lP«!l(0.03g)lChJUXl/(12ml)**D 

^7ktic 14 mmmm^uzo 

>^;U7JU3— ;U(12ml)ai^WS(0.32 
g)S*PS.**Tlci>7-/h , JtKPI55tt-i-h , J^ 

A(o.i2g)^ip^.fc^, ms-c i msmnuzo 



Next, after adding cyario tri hydro boric acid sodium (0.18 g ) 
to under ice cooling methyl alcohol (25 ml ) andincluding 
acetic acid (0.36 g ), 3 hours it agitated with room 
temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate , extracted. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] 

(ethylacetate ),crystallization did from ethylacetate -ether , N- 
(3 - {[4 - (3 -chlorophenyl ) - 1 -piperazinyl ] sulfonyl } 
phenyl ) - 2 and 9 -dimethyl -6, 7, 8, 9-tetrahydro -5H- 
[pirimido ] [4 and 5 -b ]-azepine -5-amine it acquired 
(compound 373 ) (0.51 g ) as colorless crystal . 



H, s) , 2.90-3.48 (9 H, m ), 3.14 (3 H, s ), 3.60 - 3.80 (1 H, 
m ), 4.29 (1 H, d, J=6.4Hz ), 4.60 - 4.80 (1 H, m ), 6.65 -6.90 
(5 H, m ), 7.00 - 7.36 (3 H, m ), 7.98 (1 H, s ). 



2 and 9 -dimethyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 
-b ] azepine -5-on (0.1 91 g ), 3 -amino -N- 
[fenirubenzennsuruhonamido ] (0.275 g ) and 14 hour heating 
and refluxing itmade p-toluenesulfonic acid acid monohydrate 
(0.03 g ) under dehydration including toluene (12 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0.12 g ) 
to under ice cooling methyl alcohol (12 ml ) andincluding 
acetic acid (0.32 g ), ] hour it agitated with room 



[0396] 

Working Example 374 
(Production of compound 374 ) 
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A(o.i2g)£ijn*fc».Ms-e i mamwLtzo 



=l:2)LT.3-[2 s 9-v^;U-6 5 7,8 s 9-7 L h^tKP-5 
H-t 0| J5K[4,5-b]-7-tft 0 >-5--r;U]T5/]-N-^x 
-^*>Hf>ZJU*>75K(fl:£tt 374)(0.09g) 



temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, residue refining 
(hexane :ethylacetate =1:2) with basic 
[shirikagerukaramukuromatogurafii ], 3 - it acquired [2 and 9 
-dimethyl -6, 7, 8, 9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] 
-azepine -5-yl ] amino ]-N- [fenirubenzensuruhonamido ] 
(compound 374 ) (0.09 g ) as colorless amorphous . 



TLMfttirW. C22H25N5O2S-0.75H2O tLX 



elemental analysis values C22H25N5O2S*0.75H2O doing 
Calcd. : C, 60.46 ;H, 6.11 ;N, 16.02. 



Calcd.:C, 60.46;H, 6.1 1;N, 16.02. 
Found : C, 60.72 ;H, 6.11 ;N, 15.99. 



Found:C, 60.72;H, 6.11;N, 15.99. 



H, s), 3.00-3. 80(10H, m), 3.14(3H, s), 4.24(1 
H, d, J=6.6Hz), 4.60-4.80(lH, m), 6.65-6.96(5 
H, m), 7.07(1 H, d, J=8.2Hz), 7.20-7.40(3H, 
m), 8.00(1H, s). 

[0397] 

375 

(<b£^375 <Dgfat) 

4-({3-[(2,9-v^;U-6,7 ) 8,9-xh : 7tK 
Pt 0 UaK-5H-t 0, JSK[4 3 5-b]74ft°>-5--r;U)7S 

y}^x-;u)x;U/l-N-^)-i-t°^^v>*>u^4 1 

5/b— K0-257g)*^;i/7;U3— JU(20ml)ir5S 
ft?, 10%/^S?^AK*(£*)(0.15g)£Jn*. 

;U(20ml)lC;^fil > hUX^U75>(0.2ml)£}jn;L 
ttlb-Oif^XJU*- ;U(0.09ml)^AP^ 1 
i*fHSaTl3«»Lfco KJfcjfclCTK^ftJiU ft 
^m^7K*^-h l J^A7K-C7;u*'Jtti:LtttliL 

^A-eK«Lfco MET, MU Si^M 

ttv<j*^u*^A^PTh^^--elSg{(P 

Kx^;k^-9->=l:l)LT, 2,9-v>^U-N-(3 
-{[4-(7x-;UX;U^-;ix)-l-t°^^v-;U]X>iU 
7fx-;U}^x-;U)-6,7,8,9-^fh^tKa-5H-t 0| JS 



H, s) , 3.00-3.80 (10 H, m ), 3.14 (3 H, s ), 4.24 (1 H, d, 
J=6.6Hz ), 4.60 - 4.80 (1 H, m ), 6.65 - 6.96 (5 H, m ), 7.07 (1 
H, d, J-8.2Hz ),7.20 - 7.40 (3 H, m ), 8.00 (1 H, s ). 

[0397] 

Working Example 375 

(Production of compound 375 ) 

It melted (2 and 9 -dimethyl -6, 7, 8, 9- 
[tetorahidoropirimido ] - 5 H- [pirimido ] [4 and 5 -b ] azepine 
-5-yl ) amino } phenyl ) sulfonyl ) -1- piperazine carboxylate 
(0.257 g ) in methyl alcohol (20 ml ), under hydrogen stream , 
1 hour itagitated with room temperature including 10% 
palladium-carbon (containing water ) (0.15 g ). catalyst 
removal by filtration , filtrate dry solid was done under 
vacuum . It melted residue in ethylacetate (20 ml ), after 
adding triethylamine (0.2 ml ), itagitated under 1 hour room 
temperature including benzenesulfonyl chloride jpl 1 (0.09 
ml ). In reaction mixture it made alkalinity with saturated 
sodium bicarbonate * water including thewater, extracted. 
You washed organic layer with saturated saline , dried with 
sodium sulfate . Under vacuum , it concentrated, residue 
refining (ethylacetate :hexane =1:1 ) with basic 
[shirikagerukaramukuromatogurafii ], 2 and 9 -dimethyl -N- 
(3 - {[4 - (phenyl sulfonyl ) - 1 -piperazinyl ] sulfonyl } 



Page 371 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



2003-11-11 



K[4,5-b]-7-t£tf >-5-"75>Cfb^ 375)(0.178g) phenyl ) - 6, 7, 8 and 9 -tetrahydro -5H- [pirimido ] [4 and 5 
£^fe7-^U"?7X<tLTt#fco -b ] -azepine -5-amine it acquired(compound 375 ) (0.178 g ) 

as colorless amorphous . 3 - benzyl 4- 

7uS##rfit C26H32N6O4S2-0.4H2O tLX 



elemental analysis values C26H32N6O4S2*0.4H2O doing 
Calcd. : C, 55.38 ;H, 5.86 ;N, 14.90. 



Calcd.:C, 55.38;H, 5.86;N, 14.90. 
Found : C, 55.37 ;H, 5.92 ;N, 15.00. 



Found:C, 55.37;H, 5.92;N, 15.00. 



H, s), 2.90-3.20(4H, m), 3.20-3.40(lH, m), 3. 
55-3.75(lH, m), 4.27(1H, d, J=6.2Hz), 4.60-4. 
75(1 H, m), 6.65-6.80(2H, m), 6.98(1 H, d, J= 
8.0Hz), 7.27(1H, t, J=8.0Hz), 7.50-7.80(5H, 
m), 8.00(1H, s). 

[0398] 

mmm 376 

(it£ty 376 <7>Si£) 

^>v;U4-({3-(2,9-V>^;U-6,7,8,9-^h^tKP 
t 0| JSK-5H-t 0| JSK[4,5-b]y^t°>-5--r;U)T^ 

y}^x-;u)x;u^-^>i-t 0 ^^v>*;u7t<^r 

vU— K0.257g)^>^;U7;H3— ;K20ml)lC5i 

Ms io%/\°^v^Am*(#7K)(o.i5g)^An^.. 
7X*m;lfuT, EST* 1 tif?*mWLtzo 

S^P^x^;U(20ml)lci§P % K'jx^;uy$ 
>(0.2mi)^*p^fe^s^^b^>\/-r;K0.ig)^in 

mmm%mvk&7kx&& u ^^ku^a 

^^T;U3— JU=10:l)LT,N-{3-[4-(^>V r >Olx 

-i-e^^v-;u)x;u^;u]^x-;u}-2,9-v> 
^JU-^S^-x^tKP-SH-eu^K^-b]-^^ 

t°>-5-T5>0b^ifel 376)(0.1 34g)£&fiy^U 



H, s) , 2.90-3.20 (4 H, m ), 3.20 - 3.40 (1 H, m ), 3.55 - 3.75 
(1 H, m ), 4.27 (1 H, d, J=6.2Hz ), 4.60 - 4.75 (1 H, m ),6.65 - 
6.80 (2 H, m ), 6.98 (1 H, d, J=8.0Hz ), 7.27 (1 H, t, 
J=8.0Hz ), 7.50 - 7.80 (5 H, m ), 8.00 (1 H, s ). 

[0398] 

Working Example 376 

(Production of compound 376 ) 

It melted benzyl 4- ({3 - (2 and 9 -dimethyl -6, 7, 8, 9- 
[tetorahidoropirimido ] - 5 H- [pirimido ] [4 and 5 -b ] azepine 
-5-yl ) amino } phenyl ) sulfonyl ) -1- piperazine carboxylate 
(0.257 g ) in methyl alcohol (20 ml ), under hydrogen stream , 
1 hour it agitated with room temperature including 1 0% 
palladium-carbon (containing water ) (0.15 g ). 

It melted residue in elhylacetate (20 ml ), after adding 
triethylamine (0.2 ml ), 2 hours it agitated under room 
temperature including benzoyl chloride (0.1 g ). 

In reaction mixture it made alkalinity with saturated sodium 
bicarbonate * water including thewater, extracted. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, residue refining (ethylacetate 
-ethylacetate :methyl alcohol =10:1 ) with 
[shirikagerukaramukuromatogurafii ],N- {3 - [4 - (benzoyl -1- 
piperazinyl ) sulfonyl ] phenyl } - 2 and 9 -dimethyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] -azepine -5-amine 
it acquired (compound 376 ) (0.134 g ) as colorless 
amorphous . 



TcSl^Uffit C27H32N6O3S-0.5H2O tLX 
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elemental analysis values C27H32N60&it;SB>3</SB> S*0.5H2O doing 



Calcd. : C, 61.23 ;H, 6.28 ;N, 15.87. 



Calcd.:C, 61.23;H, 6.28;N, 15.87. 



Found : C, 61.33 ;H, 6.51 ;N, 15.62. 



Found:C, 61.33;H, 6.51;N, 15.62. 



H, s), 2.80-3. 15(4H, m), 3.14(3H, s), 3.20-3.4 
0(1H, m), 3.40-4.00(5H, m), 4.25(1H, d, J=6. 
4Hz),4.60-4.80(lH, m), 6.68(1H, dd, J=2.0, 8. 
2Hz), 6.80(1H, t, J=8.2Hz), 7.00(1H, d, J=8.2 
Hz), 7.28(1H, t, J=8.2Hz), 7.30-7.50(5H, m), 
7.99(1H, s). 

[0399] 

mmm 377 

(ft**377 0«a) 

2 J 9-v^;U-6,7,8,9-7 L K^tKPt°U^K[4,5-b]T 
-tft°>-5-^->(0.382g) s (3^;U/f>'J>-4-X;U7tx 

-;upx-;u75>(o.505g)&tf p -k;ux>tju 

*?P*l(0.05g)IChJUX>(20ml)S'/niL 
myKTlz 24 RIHJiPjftiS3lELfco 

Ol^, M25ml)RtfBK(0.36 
A(0.18g)£*n*_fc&, ISt 3 BtfH«#Lfco 



MET. XffiU «S£$/y*^Urt5A$nv 

T;U7;Uzi— ^=10:l)LT, 2,9-v>f il/-N-[3- 
(4-^^7tNU~;UX;U7f>-;upx-JU]-6,7 J 8,9-x 

tfb**l 377)(0.5g)£Sfc*fe7^U:77;*£LT 



7C*»*ffil C20H27N5O3S- 1.25H20 £LT 



elemental analysis values C20H27N5O<SB>3</SB> S*1.25H20 doing 



Calcd. : C, 54.59 ;H, 6.76 ;N, 15.92. 



H, s) , 2.80-3. 15 (4 H, m ), 3.14 (3 H, s ), 3.20 - 3.40 (1 H, 
m ), 3.40 - 4.00 (5 H, m ), 4.25 (1 H, d, J=6.4Hz ), 4.60 -4.80 
(1 H, m ), 6.68 (1 H, dd, J=2.0, 8.2Hz ), 6.80 (1 H, t, 
J=8.2Hz ), 7.00 (1 H, d, J=8.2Hz ), 7.28 (1 H, t, J=8.2Hz ), 
7.30-7.50(5 H,m), 7.99(1 H, s ). 

[0399] 

Working Example 377 
(Production of compound 377 ) 

2 and 9 -dimethyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 
-b ] azepine -5-on (0.382 g ), (3 -morpholine -4- sulfonyl ) 
phenyl amine (0.505 g ) and in p-toluenesulfonic acid acid 
monohydrate (0.05 g )24 hour heating and refluxing it did 
under dehydration including toluene (20 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0. 1 8 g ) 
to under ice cooling methyl alcohol (25 ml ) andincluding 
acetic acid (0.36 g ), 3 hours it agitated with room 
temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and, extracted. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, residue refining (ethylacetate 
-ethylacetate :methyl alcohol =10:1 ) with 
[shirikagerukaramukuromatogurafii ], 2and 9 -dimethyl -N- [3 
- (4 -morpholinyl sulfonyl ) phenyl ] - 6, 7, 8 and 9 
-tetrahydro -5H- [pirimido ] [4 and 5 -b ] -azepine -5 -amine it 
acquired (compound 377 )(0.5 g ) as pale yellow amorphous . 
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Calcd.rC, 54.59;H, 6.76;N, 15.92. 
Found : C, 54.60 ;H, 6.74 ;N, 16.11. 



Found:C, 54.60;H, 6.74 ;N, 16.11. 



H, s), 2.86(4H, t, J=4.7Hz), 3.14(3H, s), 3.20 
-3.38(1H, m), 3.54-3. 80(5H, m), 4.28(1H, d, J 
=6.6Hz), 4.62-4.80(1 H, m), 6.64-6.80(2H, m), 
7.03(1 H, d, J=8.0Hz), 7.28(lH,t, J=8.0Hz), 
7.98(1H, s). 

[0400] 

mi&ffl 378 
(fcfttt 378 (DSiat) 

2,9-V>5 1 ;U-6,7 J 8,9- J 7 1 H^tKPt 0 USK[4,5-b]7 

■iftf>-5-?j->(o.i9ig). i-(3-T^y^>-tf>x;u 
/1x-;U)-e^'J^>-4-*^^>Kx^^xXT- 

(0.02g)lCh;UX>(l0ml)S*P^fltt*TlC24R|BI 

oi^. ^;uy;uzi— ;u(i0mi)&l/^(0.i6 
g)**n^7K/^Tlcv7yhUtKPf35^h»J^ 

A(o.iog)*jnifc». ss-e i eima^Lfco 

MKTs SffiU »a^>'J*yju*7A^nT 
-^UcfcUfSIMbL/t. x^;u i-({3-[(2,9-vy^ 

>*>U7t5^rvb-h«b^^ 378)(0.13g)£&fe 



H, s) , 2.86 (4 H 5 1, J=4.7Hz ), 3.14 (3 H, s ), 3.20 - 3.38 (1 H, 
m ), 3.54 - 3.80 (5 H, m ), 4.28 (1 H, d, J=6.6Hz ), 4.62 -4.80 
(1 H, m ), 6.64 - 6.80 (2 H, m ), 7.03 (1 H, d, J=8.0Hz ), 7.28 
(1 H, t, J=8.0Hz ), 7.98 (1 H, s ). 

[0400] 

Working Example 378 
(Production of compound 378 ) 

2 and 9 -dimethyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 
-b ] azepine -5-on (0.191 g ), 1 - (3 -amino benzene sulfonyl ) 
-piperidine -4- carboxylic acid ethyl ester (0.35 g ) and in 
p-toluenesulfonic acid acid monohydrate (0.02 g ) 24 hour 
heating and refluxing it did under dehydration including 
toluene (10 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0.10 g ) 
to under ice cooling methyl alcohol (10 ml ) andincluding 
acetic acid (0.16 g ), 1 hour it agitated with room 
temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and, extracted. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, with 

[shirikagerukaramukuromatogurafii ] refining (ethylacetate ), 
crystallization did residue from ethylacetate -ether , ethyl 1- 
({3 - [ (2 and 9 -dimethyl -6, 7, 8, 9-tetrahydro -5H- 
[pirimido ] [4 and 5 -b ] -azepine -5-yl ) amino ] phenyl } 
sulfonyl ) -piperidine carboxylate it acquired (compound 
378 )(0.13 g ) as colorless crystal . 



m P 128-129°C 



mpl28- 129* 

7tm y Ati\M C24H33N504S- 1.75H20 tLX 



elemental analysis values C24H33N504S*1.75H20 doing 
Calcd. : C, 55.53 ;H, 7.09 ;N, 13.49. 
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Calcd.:C, 55.53;H, 7.09;N, 13.49. 
Found : C, 55.57 ;H, 7.09 ;N, 14.13. 



Found:C, 55.57;H, 7.09;N, 14.13. 



0-2.40(1 1H, m), 2.48(3H, s), 3.14(3H, s), 3.2 
• 0-3.80(4H, m), 4.12(2H, q, J=7.0Hz), 4.27(1 
H, d,J=6.6Hz), 4.62-4.80(lH, m), 6.65-6.76(2 
H, m), 7.23(1H, d, J=8.0Hz), 7.20-7.32(lH, 
m), 7.95(1H, s). 

[0401] 

HSS#J379 ■ 
(it£ty 379 (DMlk) 

2-X^^-9-/^;U-6,7 s 8,9-i L h^tKPt 0| J^K[4, 
5-b]7-tft°>-5-^->(0.51g).4-^QP^x/^rV 
;U7^>(0.66g)SI/ p-hJUX>;*jU7tC/8g 
-7K«l^(0.57g)|Ch;UX>(10ml)^to^^7KT 

tZo 

MET. ;IffiU ?i^v'J*^*^A<7P^ 

L> ^tf-^fF^x^^cfcy^B^^LT. 4-(4- 
^□□^x/^v)-N-(2-X^;U-9->^^-6,7,8,9- 
xh^tKP-5H-t°U^K[4,5-b]7-lfe>-5--rU^ 

*fg(0.217g)^>T;UT^=l— ;K10ml)Si;@^ 

^(0.i g )^a^7K;^Ticv7yh'jtKpi55^ 
HJ^A(0.07g)£in*fcgL m;£^5i$fcW£L 

tSft^K7k^h'J^A7K-e7;u*»J14<tL 

fee 

h^^^r-(i^Kx^;u)-cifiMLT. N-[4-(4-£ 

PP7iy+y)7i-Jl/]-2-lfil/-9->f^-6 s 7, 
8,9-Th^tKP-5H-t 0, J^K[4,5-b]7^t°>-5-7 
£>(lb£% 379)(0.078g)£ftfe7 7 ^?7X<>:L 

xmtz 0 



0 - 2.40 (11 H, m ), 2.48 (3 H, s ), 3.14 (3 H, s ), 3.20 - 3.80 (4 
H, m ), 4.12 (2 H, q, J=7.0Hz ), 4.27 (1 H, d, J=6.6Hz ), 4.62- 
4.80 (1 H, m ), 6.65 - 6.76 (2 H, m ), 7.23 (1 H, d, J=8.0Hz ), 
7.20-7.32(1 H,m), 7.95 (lH,s). 

[0401] 

Working Example 379 
(Production of compound 379 ) 

2 -ethyl -9-methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 
-b ] azepine -5-on (0.51 g ), 4 -chlorophenoxy phenyl amine 
(0.66 g ) and in p-toluenesulfonic acid acid monohydrate 
(0.57 g ) 1 6 hour heating and refluxing it did under 
dehydration including toluene (10 ml ). 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (hexane :ethylacetate 
=1:1 ),crystallization did from hexane -ethylacetate , 4 - (4 
-chlorophenoxy ) -N- it acquired (2 -ethyl -9-methyl -6, 7, 8, 
9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine 
-5-ylidene ) aniline (0.42 g ) as colorless crystal . 

This item (0.217 g ) after adding cyano tri hydro boric acid 
sodium (0.07 g ) to under ice cooling methyl alcohol (10 ml ) 
andincluding acetic acid (0.1 g ), 5 hours was agitated with 
room temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (ethylacetate ),N- [4 - (4 
-chlorophenoxy ) phenyl ] - 2 -ethyl -9-methyl -6, 7, 8, 
9-tetrahydro -5H- it acquired [pirimido ] [4 and 5 -b ] azepine 
-5-amine (compound 379 ) (0.078 g ) as the yellow 
amorphous . 



7E*#WiiC23H25ClN4O-0.25H2O tLX 
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elemental analysis values C23H25ClN4O*0.25H2O doing 



Calcd. : C, 66.82 ;H, 6.22 ;N, 13.55. 



Calcd.:C, 66.82;H, 6.22;N, 13.55. 



Found : C, 66.94 ;H, 6.15 ;N, 13.48. 



Found:C, 66.94;H, 6.15;N, 13.48. 



5-2.20(4H, m), 2.77(2H, q, J=8.0Hz), 3.13(3 
H, s), 3.20-3.35(lH, m), 3.50-3.70(lH, m), 3. 
97(lH,d, J=6.6Hz), 4.55-4.70(lH, m), 6.17(1 
H, t, J=2.2Hz), 6.30(2H, d, J=8.0Hz), 6.85(1 
H, dd, J=2.2, 8.0Hz), 6.95-7.25(4H, m), 8.09 
(1H, s). 

[0402] 

HJSfefliJ 380 
(it£ty 380 ©Mil) 

N-[3-(3-^P07iy*vpi-;i/]-2-IfW- 

■iftf^-5-Ts.^(0.ng)^^)U7JUz\—)^(6m 
l)s WfM(0.32g)RXf 27%/^UVJ>;Kif ;"S(0.2m 
l)^P^.7K^TICvTyh , JtKPIS5K^-h l J r i' 

A(o.i2g)^*p^.fc^. ms.v i6 mrsmnuzo 



tZo 

MET, m®SL. ^^v'J^U^A^PV 
h^ J 5^--e(^+-9->:K^X^;u=l :2)ffi 
X-x^UfSra^bLT. N-[3-(3-^PP^i/4r 
V)7x^;U]-2-XT;U-9-^5 1 ;U-6,7,8 ) 9-xh^t 
KO-5H-t 0 'J5K[4,5-b]7-tfe>-5-75>«b^!fel 
380)(0.087g)^fefei^ B B a tLT#fco 



mp142-143°C 




mpl42- 143* 


Ttm'AVim C24H27C1N40 tLX 




elemental analysis values C24H27C1N40 doing 
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5 - 2.20 (4 H, m ), 2.77 (2 H, q, J=8.0Hz ), 3.13 (3 H, s ), 3.20 
- 3.35 (1 H, m ), 3.50 - 3.70 (1 H, m ), 3.97(1 H, d, J=6.6Hz ), 
4.55 - 4.70 (1 H, m), 6.17 (1 H, t, J=2.2Hz ), 6.30 (2 H, d, 
J=8.0Hz ), 6.85 (1 H, dd, J=2.2, 8.0Hz ), 6.95 - 7.25 (4 H, m ), 
8.09(1 H,s). 

[0402] 

Working Example 380 
(Production of compound 380 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -ethyl -9-methyl -6, 7, 
8, 9-tetrahydro -5H- [pirimido ] [4 and 5 -b ] azepine 
-5-amine (0.18 g ) after adding cyano tri hydro boric acid 
sodium (0.12 g )to under ice cooling methyl alcohol (6 ml ), 
acetic acid (0.32 g ) and including 27% formalin aqueous 
solution (0.2 ml ), 1 6hours was agitated with room 
temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate , extracted. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, with 
[shirikagerukaramukuromatogurafii ] crystallization did 
residue from (hexane :ethylacetate =1:2 ) refining, and ether 
N- [3 - (3 -chlorophenoxy ) phenyl ] - 2 -ethyl -9-methyl -6, 7, 
8, 9-tetrahydro -5H- it acquired [pirimido ] [4 and 5 -b ] 
azepine -5-amine (compound 380 ) (0.087 g ) as colorless 
crystal . 



JP2003321472A 



2003-11-11 



Calcd. : C, 68.15 ;H, 6.43 ;N 


13.25. 


Calcd.:C, 68.15;H, 6.43 ;N 


13.25. ; 


Found : C, 68.17 ;H, 6.72 ;N, 


13.20. 


Found:C, 68.17;H, 6.72;N, 


13.20. 



2-2.30(4H, m), 2.74(3H, s), 2.77(2H, q, J=7.5 
Hz), 3.00-3.25(lH, m), 3.16(3H, s), 3.62-3.84 
(lH,m), 5.04(1H, d, J=7.4Hz), 6.75(2H, d, J= 
9.2Hz), 6.86(2H, d, J=8.8Hz), 6.93(2H, d, J= 
9.2Hz), 7.23(2H, d, J=8.8Hz), 7.93(1 H, s). 

[0403] 

HJ60J381 

(it£ty 381 (DMit) 

2-X^ J IL/-9-^;U-6,7,8,9-^h^tKPt° l J5K[4 5 
5-b]7-tft°>-5-^->(0.41g). 3-^PP^xy+v 

7-U>(0.6g)&^ p-h;ux>x;U/tv>^-7kfD 

^(0.05g)lCh;UX>(20ml)£ *P*Bi*TlC 16 B# 
Ol^T% ;U7;U=l— ;K20ml)&t/pg&(0.36 

A(o.i8 g )£Jnxfc&, SS-e 3 ttMlltt Lfc. 
"CftitLfc. 

MET. ;S$SU iMvW^^7A^P7 
h^^-f-T?(fti|XT^)KIS|Lr . N-[3-(3-^ 
PP7i/*i/pi-;i/]-2-Xf^-9->fJL-6,7, 
8 J 9--Th^tKa-5H-t 0| JSK[4,5-b]74ft o >-5-7 
S>(^b^^ 381)(0.281g)£lSfe7^:77X<hL 

1 H-NMR(200MHz, CDC1 3 ) d 1.30(3H, t, J= 
8.0Hz) 5 1.85-2.20(4H, m), 2.77(2H, q, J=8.0H 
z), 3.13(3H, s), 3.20-3.35(lH, m), 3.50-3.70(1 
H, m), 3.97(lH,d, J=6.6Hz), 4.55-4. 70(1H, 
m), 6.17(1H, t, J=2.2Hz), 6.30(2H, d, J=8.0H 
z), 6.85(1 H, dd, J=2.2, 8.0Hz), 6.95-7.25(4H, 
m), 8.09(1 H, s). 

[0404] 

mmm 382 



2 - 2.30 (4 H, m ), 2.74 (3 H, s ), 2.77 (2 H, q, J=7.5Hz ), 3.00 
- 3.25 (1 H, m ), 3.16 (3 H, s ), 3.62 - 3.84(1 H, m ), 5.04 (1 

H, d, J=7.4Hz ), 6.75 (2 H, d, J-9.2Hz ), 6.86 (2 H, d, 
J=8.8Hz ), 6.93 (2 H, d, J=9.2Hz ), 7.23 (2 H, d, J=8.8Hz ), 
7.93(1 H,s). 

[0403]. 

Working Example 381 
(Production of compound 381 ) 

2 -ethyl -9-methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 
-b ] azepine -5-on (0.41 g ), 3 -chlorophenoxy aniline (0.6 g ) 
and in p-toluenesulfonic acid acid monohydrate (0.05 g ) 16 
hour heating and reflux ing it did under dehydration including 
toluene (20 ml ). 

Next, after adding cyano tri hydro boric acid sodium (0.18 g ) 
to under ice cooling methyl alcohol (20 ml ) andincluding 
acetic acid (0.36 g ), 3 hours it agitated with room 
temperature . 

It concentrated reaction mixture , in residue it made alkalinity 
with the saturated sodium bicarbonate * water including 
ethylacetate , extracted. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, (ethylacetate ) refined residue 
with the[shirikagerukaramukuromatogurafii ], N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -ethyl -9-methyl -6, 7, 8, 
9-tetrahydro -5H- it acquired [pirimido ] [4 and 5 -b ] azepine 
-5-amine (compound 381 ) (0.281 g ) as the colorless 
amorphous . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 

I . 30 (3 H, t, J=8.0Hz ), 1 .85 - 2.20 (4 H, m ), 2.77 (2 H, q, 
J=8.0Hz ), 3.13 (3 H, s ), 3.20 - 3.35(1 H, m ), 3.50 - 3.70 (1 
H, m ), 3.97 (1 H, d, J=6.6Hz ), 4.55 - 4.70 (1 H, m ), 6.17 (1 
H, t, J=2.2Hz ), 6.30 (2 H, d, J=8.0Hz ), 6.85(1 H, dd, J=2.2, 
8.0Hz ), 6.95 - 7.25 (4 H, m ) 3 8.09 (1 H, s ). 

[0404] 

Working Example 382 
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(flsfctt 382 

8-(2 ) 4-v>h+'>'<>v;i/)-2-(ptT;U i ? L ^)-7 ) 8- 
vtKPt O| jK[2,3-d]t°'J£^>-5(6H)-^->(1.0g) 
t 3-(3-$ ^□Q7iy^v)7- l J>(1.9g)CDh^X 
>»»(15ml)l= p-HUX>7JU7tC/K-7}<M 
(55mg)£j]Q*.. 22 RMftli&JISfcL?::. 

TfttttLfc. 

7K*fc*O*7HJ^A(0.36g)<!:ffFS£(0.34ml) 
^IlllCttl^s 80 $h 60 deg C tf 1 ftfU] 

;1$§U »*l=xh7tKn77>(l5ml)t*l*a 
/\$K(0.86g)£*]*T 30 »JnlftJ13tLfc. 



^+-9->=l:2)IC#Lf= 0 

■•L»N-P-(3-^PP7iy*5/pi-^]-8-(2, 
4-V*h*V^:>v;i/)-2K>^U^*)-5A7,8-T 
h^tKPt 0 'JK[2,3-d]e'J5i;>-5-75>(^^!fel 
382)(l.lg)£7^;u:777.i:LT*#fc. 

'H-NMRCCDCIb.SOOMHz) <5 1.83-1 .94(1 H,m), 
2.00-2.1 1(lH,m), 2.47(3H,s), 3.32-3.46(2H,m), 
3.78(lH,d,J=6.6Hz), 3.80(3H,s), 3.81(3H,s), 
4.47-4.50(1 H,m), 4.78(lH,d,J=15.3Hz) ) 4.88(1 
H,d,J=15.3Hz), 6.31(lH,t,J=2.1Hz), 6.34-6.37(1 
H,m), 6.41-6.47(3H,m), 6.90(1 H,ddd,J=0.9Hz,2. 
4Hz,8.4Hz), 7.00(lH,t,J=2.1Hz), 7.03-7.07(lH, 
m), 7.14(lH,t,J=7.8Hz), 7.17(lH,d,J=8.1Hz), 7. 
24(lH,t,J=8.1Hz), 7.95(lH,s). 

[0405] 

SgflEftl 383 
(itSM 383 <Z>M&) 

2,8-v^;U-7,8-vtKPe'JK[2 ) 3-d]tf'J5i?>- 
5(6H)-7f->(0.5g)<Dh;UX>^;^(20ml)IC 2-(4-<7 

PP7x^;u^^-)7-U>(2.0g)(h P -h;i/X>7. 

;U*>»-*»1j!l(54mg)$ftlA, 3.5 BUMOflft 
9StLfc. 
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(Production of compound 382 ) 

8 - (2 and 4 -dimethoxy benzyl ) - 2 - (methylthio ) - 7 and 8 
-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) -on (1 .0 g ) 
with 3 -22 hour heating and refluxing it made toluene solution 
(15 ml ) of (3 -chlorophenoxy ) aniline (1 .9 g ) including the 
p-toluenesulfonic acid acid monohydrate (55 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, it melted residue in ethanol (15 m), with room 
temperature 80minutes, 1 hour it agitated with 60 deg C 
sodium cyanoborohydride thorium (0.36 g ) with acetic acid 
(0.34 ml ) in addition to order. 

It concentrated, 30 minute heating and refluxing it did in 
residue tetrahydrofuran (15 ml ) withincluding succinic 
anhydride (0.86 g ). 

It concentrated, diluted with ethylacetate . 

1 Nsodium hydroxide aqueous solution production liquid , 
water, with saturated saline you washed in order, dried with 
the magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate :hexane "1:2 ). 

It concentrated, N- [3 - (3 -chlorophenoxy ) phenyl ] - 8 - (2 
and 4 -dimethoxy benzyl ) - 2 - (methylthio ) - 5, 6, 7 and 8 
-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 382 ) (LI g ) as amorphous . 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.83 - 1.94(1 H,m), 2.00-2.11 (1 H, m ), 2.47(3 H, s ), 
3.32 - 3.46 (2 H, m ),3.78 (1 H, d, J=6.6Hz ), 3.80 (3 H, s ), 
3.81 (3 H, s ), 4.47 - 4.50 (1 H, m ), 4.78 (1 H, d, J=15.3Hz ), 
4.88 (1 H, d, J=15.3Hz ), 6.31 (1 H, t, J=2.1Hz ),6.34 - 6.37 (1 
H, m ), 6.43 - 6.47 (3 H, m ), 6.90 (1 H, ddd, J=0.9Hz , 
2.4Hz , 8.4Hz ), 7.00 (1 H, t, J=2.1Hz ), 7.03 - 7.07 (1 H, m ), 
7.14(1 H, t, J=7.8Hz ), 7.17 (1 H, d, J=8.1Hz ), 7.24 (1 H, t, 
J=8.1Hz), 7.95(1 H, s). 

[0405] 

Working Example 383 
(Production of compound 383 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 3.5 day heating and refluxing it made 
toluene solution (20 ml )of (0.5 g ) 2 - (4 -chlorophenyl thio ) 
aniline (2.0 g ) with including p-toluenesulfonic acid acid 
monohydrate (54 mg ). 

Including saturated sodium bicarbonate * water, it extracted 



Page 378 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



-(B»xy;u)l=#Lfc. 

;»ffiLT«$l= 5%*K<b-fh'J^A*»a(io 
ml),-rh7tKP7v>(5ml)i:a«af»*(0.3g)* 
JU*» 60 deg C T? 8 ftPeliltfU-o 



fc. 

;l^LT&££x-x;U-^*^>frbSI|SIIL 

tN-[2-(4-5nP7i-;iftpi-iH-2,8-v/ 
5^-5,6,7,8-t- 1 KP t° 'J K[2,3-d]t° 'J 5 v>-5 
-75>0b^!fe) 383)(150mg)^«lfe$S^(tLr^ 

mp. 81-83 deg C 

'H-NMR(CDCl 3 ,300MHz) d 1.83-2.04(2H,m), 
2.48(3H,s), 2.97-3.23(2H,m), 3.08(3H,s), 4.51 
-4.58(lH,m), 4.87(lH,d,J=6.9Hz), 6.76-6.85(2 
H,m), 6.89-6.96(2H,m), 7.1 1-7.1 8(2H,m), 7.31- 
7.39(lH,m), 7.50(1 H,dd,J=1.8Hz,7.8Hz), 7.88(1 
H,s). 

[0406] 

mmm 384 

(itS® 384 <DWt) 

8-(4-ptf-^v'<>v^)-2-y5 L ;U-7,8-vtKPt° , J 
K[2,3-d]t O| J5v>-5(6H)-^->(0.5g)(Dh;H> 
j§;^(20ml)lr 2-(4-<7PP7x^;U)^7-'J> 
(1.2g)t p-h;i/X>X;U7h>K-7KfQ ! Kl(34mg) 

-(WKx^;U:^^r-9->=l :2)IC#Lfc 0 



%hhtzt^MZ 5%*lHb-*-MJ ^ A7KjtjS(2 
0ml),xhvtKP:7^>(10ml)iffifB!»*(1.2g) 
60 deg C T? 9 &Pb1}I# L7c 0 
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with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate ). 

Concentrating, in residue 8 -hour it agitated with 60 deg C 
5%sodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (0.3 

g)- 

solid was filtered, mother Jiquor was extracted with 
ethylacetate . 

You washed with saturated saline , dried with magnesium 
sulfate. 

Concentrating, recrystallization doing residue from ether 
-hexane , N- [2 - (4 -chlorophenyl thio ) phenyl ]- 2 and 8 
-dimethyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 383 ) (150 mg ) as colorless 
crystal . 

mp.81-83degC 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1 .83 - 2.04 (2 H, m ), 2.48 (3 H, s ), 2.97 - 3.23 (2 H, m ), 
3.08 (3 H, s ), 4.51 -4.58 (1 H, m ), 4.87 (1 H, d, J=6.9Hz ), 
6.76 - 6.85 (2 H, m ), 6.89 - 6.96 (2 H, m ), 7. 1 1 - 7. 1 8 (2 H, 
m ), 7.31- 7.39 (1 H, m ), 7.50 (1 H, dd, J=1.8Hz , 7.8Hz ), 
7.88(1 H,s). 

[0406] 

Working Example 384 
(Production of compound 384 ) 

8 - (4 -methoxy benzyl ) - 2 -methyl -7, 8-dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on 8 -hour heating and 
refluxing it made toluene solution (20 ml ) of (0.5 g ) 2 - (4 
-chlorophenyl ) thio aniline (1 .2 g ) with including 
p-toluenesulfonic acid acid monohydrate (34 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate :hexane 
=1:2). 

In oyl which it acquires 9 hours it agitated with 60 deg C 
5%sodium hydroxide aqueous solution production liquid (20 
ml ), tetrahydrofuran (10 ml ) with including zinc powder (1 .2 

g). 
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SUSULT N-[2-(4-^PP7i-;i/ft)7i- 

;i/]-8— (4-yh^pi"<>v;i/)— 2-y5 1 ;u-5,6 > 7,8- 
^h7tKnt 0 Uhl2>d]t°'J5v>-5-7$>(ib£ 
% 384)(0.4g)^7 : E-'U7TXi:LTt#fco 

'H-NMR(CDCl 3 ,200MHz) (5 1.78-1.96(2H,m), 
2.49(3H,s), 2.86-3.23(2H,m), 3.80(3H,s), 4.50- 
4.99(4H,m), 6.71-6.96(5H,m), 7.07-7.2 l(4H,m), 
7.24-7.41 (2H,m), 7.50(lH,dd,J=1.8,7.6Hz), 7.9 
3(lH,s). 

[0407] 

mfoM 385 

at-sfa 385 ass) 

2-^;U-7,8-vtKDt 0| JK[2,3-d]tf'J5i?>-5(6 

H) -7|->(0.3g)(Dh;UX>(20ml),7 L h-7tKP77 
>(5ml)J§j$ \Z 4-(4-<7U P?x/+ v)T-'J>(l . 
2g)£p-h;UX>*;U7te/a-*fntt(35mg)*ftl 
x.. 19 ftlHinf&Sg&Lfco 

tt»ft»**^h'J^A**3!iPx.. R»x*ji, 

I) .7 L h : 5tKP77>(4.5ml)«tSfft^^(2g)^iP 

60 deg C "C 14 B*|H)«#Lfco 



fco 

— (BFHx^|,:l$r/— ;U:h'JX^;b75>=100: 
10:l)lC^Lfc o 

»6*lfc*SB£ , ftKxTJU-^4r-y->A^SfS 
HL"C N-[4-(4-^Dn7i/*ypi-^]-2->f 
;U-5,6,7,8--7 L h7tKPtf l jK[2,3-d]t° , J5v>-5- 
T==>(lb£ifel 385X40mg)£fcfe*ga£L-C» 

fco 

mp. 185-186 deg C 

l H-NMR(CDCl 3 ,300MHz) 8 1 .85-2.2 l(2H,m), 
2.46(3H,s), 3.42-3.52(2H,m), 3.78(1 H,bs), 4.55 
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solid was filtered, mother liquor was extracted with 
ethylacetate . 

You washed with saturated saline , dried with magnesium 
sulfate . 

Concentrating, recrystallization doing crystal which it 
acquires from the ether -hexane , N- [2 - (4 -chlorophenyl 
thio ) phenyl ] - 8 - (4 -methoxy benzyl ) - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 384 ) (0.4 g )as amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1 .78 - 1 .96 (2 H, m ), 2.49 (3 H, s ), 2.86 - 3.23 (2 H; m ), 
3.80 (3 H, s ), 4.50 -4.99 (4 H, m ), 6.71 - 6.96 (5 H, m ), 7.07 
- 7.21 (4 H, m ), 7.24 - 7.41 (2 H, m ), 7.50 (1 H, dd, J=1.8, 
7.6Hz ), 7.93(1 H,s). 

[0407] 

Working Example 385 
(Production of compound 385 ) 

2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on toluene of (0.3 g ) (20 ml ), 19 hour heating and 
refluxing it made tetrahydrofuran (5 ml ) solution 4 - (4 
-chlorophenoxy ) aniline (1 .2 g ) with including the 
p-toluenesulfonic acid acid monohydrate (35 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, in residue 14 hours it agitated with 60 deg C 
5%sodium hydroxide aqueous solution production liquid (9 
ml ), tetrahydrofuran (4.5 ml ) with including zinc powder (2 
g). 

solid was filtered, mother liquor was extracted with 
ethylacetate . 

You washed with saturated saline , dried with magnesium 
sulfate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] 
(ethylacetate :ethanol :triethylamine =100:10:1 ). 

recrystallization doing crystal which it acquires, from 
ethylacetate -hexane , N- [4 - (4 -chlorophenoxy ) phenyl ] - 2 
-methyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-amine (compound 385 ) (40 mg ) as colorless 
crystal . 

mp.l85-186degC 

<sup>l</sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.85 - 2.21 (2 H, m ), 2.46 (3 H, s ), 3.42 - 3.52 (2 H, m ), 
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(lH,br), 6.11(lH,s), 6.63-6.72(2H,m), 6.81-6.9 
6(4H,m), 7.16-7.18(2H,m), 8.13(lH,s). 

[0408] 

mmm 386 

(it-SMl 386 (DWit) 

8->^^-7,8-v t Kn tf U K[2,3-d] t°'JS v>-5(6 
H)-^>(0.3g)(7)h;UX>(20ml)j§;llC 2-(4-75 

/^x-;ix)— 6->f;^> , ;f7i/- ;u(i.3g)<t 

p-h;UX>X;U*>i§-7Kfa^(35mg)£7J0;L, 4 

ftiwini&aaiLfc. 

TftttULfc. ' 

;!ffiLT*££lc in *!Hb-*-HJ'!7A*58*(lO 
ml),-rh7tKP77>(5ml)i:S»!9*(1.8g)S 
60 deg C "0 12 B#Mttt tfLfco 

fee 

— (ftlfcx^kx*/— JkHJX^UTSlz-lOO: 
10:l)ICftLfc„ 

iLt 8->f;UN-[4-(6-^f;i/-l,3-'<>'/f7 > ; 
— ;U-2-'f;U)7x^;U]-5,6,7 ( 8-^h7tKPt° l JK 
t2,3-d)tf'J5v>-5-75>(^b^% 386)(40mg)£ 

mp. 194-196 deg C 



3.78(1 H,bs ), 4.55(1 H.br), 6.11 (1 H, s ), 6.63 - 6.72 (2 H, 
m), 6.81 -6.96(4H,m), 7.16 - 7.18 (2 H, m ), 8.13(1 H, s ). 

[0408] 

Working Example 386 
(Production of compound 386 ) 

8 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on 4 hours heating and refluxing it made toluene (20 ml ) 
solution of(0.3 g ) 2 - (4 -aminophenyl ) acetic acid Ni jpl 1 ) 
*6-methyl benzothiazole (1 .3 g ) with including 
p-toluenesulfonic acid acid monohydrate (35 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, in residue 12 hours it agitated with 60 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1.8 

g)- 

solid was filtered, mother liquor was extracted with 
ethylacetate . 

You washed with saturated saline , dried with magnesium 
sulfate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] 
(ethylacetate :ethanol :triethylamine =100:10:1 ). 

recrystallization doing crystal which it acquires, from 
ethylacetate -hexane , 8 -methyl -N- [4 - (6 -methyl -1, 3- 
benzothiazole -2- yl ) phenyl ] - 5, 6, 7 and 8 -tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 386 ) (40 mg ) as colorless crystal . 

mp.l94-196degC 





C22H21N5S<tLT 












elemental analysis values 


C22H21N5S doing 












Calcd. 


C, 68. 19: 


H, 


5. 46: 


N, 


18. O 


7. 


Calcd. 


C,68.19; 


H, 


5.46; 


N, 


18.0 


7. 


Found 




C, 67. 89 


H, 


5. 62 


N. 


17. 7 


7. 


Found 




C67.89 


H, 


5.62 


N, 


17.7 | 


7. 



'H-NM^CDC^OOMHz) 5 1.98-2.24(2H,m), 
2.48(3H,s), 3.20(3H,s), 3.35-3.56(2H,m), 4.06 



<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.98 - 2.24 (2 H, m ), 2.48 (3 H, s ), 3.20 (3 H, s ), 3.35 - 3.56 
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-4.12(lH,m), 4.63-4.70(lH,m), 6.70-6. 76(2H, 
m), 7.22-7.27(lH,m), 7.65(lH,s), 7.83-7.96(3 
H,m), 8.12(lH,s), 8.53(lH,s). 

[0409] 

mmm 387 
(its® 387 am) 

2,8-vx^;U-7,8-vtKPlfUK[23-d]t 0 UHv>- 
5(6H)-^->(0.3g)©h;bX>(20ml)5SJjElC 5-75 

;K0.55g)<t p-h;UX>XJU7^>M-7KW^(28m 
g)£in*. 12 RM2nft&9SKLfe. 

il^LT^^lc in *IMb*hy^A;k»*(lO 
ml).-rh^tKP77>(5ml)i:il«Bt»*(1.5g)* 
JBi, 60 deg C t? 12 B#|fflffi#Lfco 



fee 

tlbWc^, ftHx^u-^-fr^a^Be 

ULT 2,8-yxf^-N-[2-(4-^Pt>7x-^)- 
l s 3-^>y7|-^r^V r -;U-5-^;U]-5,6,7,8--xh : 7t 
KPt 0 «JK[2,3-d]t O| J5v>-5-75>ab^^ 387) 
(0.2g)£*ifef6iii:LTf#fco 

mp. 158-159 deg C 

'H-NMR(CDCl3 9 300MHz) d 0.97(3H,t,J=7.5H 
z), 1.20(3H,t,J=7.2Hz), 1.31(3H,t,J=7.5Hz), 1.6 
3-1.77(2H,m), 1.91-2.03(lH,m), 2.13-2.25(1H, 
m), 2.67(2H,t,J=7.5Hz), 2.74(2H,q,J=7.5Hz), 3. 
27-3.37(1 H,m), 3.44-3.56(1 H,m), 3.62-3.84(3H, 
m), 4.53-4.60(1 H,m), 6.66(lH,dd,J=2.1Hz,8.4H 
z), 7.04(lH,d,J=2.1Hz), 7.33(2H,d,J=7.8Hz), 7. 
38(lH,d,J=8.7Hz), 8.10(2H,d,J=7.5Hz), 8.14(1 
H,s). 

[0410] 

mmm 388 

(lb«Mi388 a>K&) 



2003-11-11 

(2 H, m ), 4.06 -4.12 (1 H, m ), 4.63 - 4.70 (1 H, m ), 6.70 - 
6.76 (2 H, m ), 7.22 - 7.27 (1 H, m ), 7.65 (1 H, s ), 7.83- 7.96 
(3 H,m), 8.12(1 H,s), 8.53 (lH,s). 

[0409] 

Working Example 387 
(Production of compound 387 ) 

2 and 8 -diethyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine 
-5 (6 H ) -on 12 hour heating and refluxing it made toluene 
(20 ml ) solution of (0.3 g ) 5 -amino -2- (4 -propyl phenyl ) - 

1 and 3 -benzoxazole (0.55 g ) with including the 
p-toluenesulfonic acid acid monohydrate (28 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, in residue 12 hours it agitated with 60 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1.5 
g)- 

solid was filtered, mother liquor was extracted with 
ethylacetate . 

You washed with saturated saline , dried with magnesium 
sulfate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate ). 

recrystallization doing crystal which it acquires, from 
ethylacetate -hexane , 2 and 8-diethyl -N- [2 - (4 -propyl 
phenyl ) - 1 and 3 -benzoxazole -5-yl ] - 5, 6, 7 and 8 
-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 387 ) (0.2 g ) as the colorless crystal . 

mp.l58-159degC 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
0.97 (3 H, t, J=7.5Hz ), 1.20 (3 H, t, J=7.2Hz ), 1.31 (3 H, t, 
J=7.5Hz), 1.63 - 1.77(2 H, m ), 1.91-2.03(1 H,m),2.13- 
2.25 (1 H, m ), 2.67 (2 H, t, J=7.5Hz ), 2.74 (2 H, q s 
J=7.5Hz ), 3.27 - 3.37 (1 H, m ), 3.44 - 3.56 (1 H, m ),3.62 - 
3.84 (3 H, m ), 4.53 - 4.60 (1 H, m ), 6.66 (1 H, dd, J=2.1Hz , 
8.4Hz ), 7.04 (1 H, d, J=2.1Hz ), 7.33 (2 H, d, J=7.8Hz ), 7.38 
(1 H, d, J=8.7Hz ),8.10 (2 H, d, J=7.5Hz ), 8.14 (1 H, s ). 

[0410] 

Working Example 388 
(Production of compound 388 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
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5(6H)-7f->(0. 1 4g)<75 NUX>(1 5ml) ffiz 5-7 
S.y-2-(4-^a=Ey^—)i>)K^/y^(o.22g)t p- 
h>»UX>7>^/tO^-7kfQ^l(15mg)^iP^, 12 

£$li£t&«]:&i£7k-e;5fel,\ fltg^^v^A 

;lliLrg|$(c in 7K^b^-h'J't7A7K;WiO 
ml),Th?fcKP:77>(5ml)i:Eiai»;fc(0.75g)£ 
APx.,60 deg C TM1 B#P B 1fl#L7c„ 



fee 

;t^LT8££vY*y^7A£p?h? : 77<i' 

SLT N-P-C^P^x-J^-l-^V^^-S 
-<;U]-2,8-v^;U-5,6,7,8-7 1 h^tKPt 0, JK[2 ) 3 
-d]t°'J5i/>-5-75>Ok^!fel388)(0.12g)^^fe 

mp. 300 deg C iik± 

'H-NMR(CDCl 3 ,200MHz) 5 1.88-2.24(2H,m), 
2.51(3H,s), 3.20(3H,s), 3.22-3.80(3H,m), 4.52 
-4.62(1 H,m), 6.66(1 H,dd,J=2.4Hz,8.8Hz), 6.84 
(lH,d,J=2.4Hz), 6.95(lH,s), 7.50— 7.75(5H,m), 
8.06(lH,s). 

[0411] 

mmm 389 

(<b£tl389<Di!ii£) 

2,8-v^;U-7,8-vtKPt° i ;K[2,3-d]e i J5i;>- 
5(6H)-^->(0.2g)(7)h;UX>(20ml)S; - «IC 5-T5 

y-2-(4-^p ; E7x-;u)-i,3-'<>i/7r'+-y- x /— ;u 

(0.33g)t p-K>IUX>x;U^>K-7KlD^(21mg) 
£*P*. 12 R^ngaiijffiLTio 



^$jf £Mp££7k-c;fci\ bss^^v^a 

;«iSiLr5i$lc in Tki^t^MJ^ATK^&oo 
ml) . t h7 1 KP 75>(5ml)£ffi tB!9*(l . 1 g)£ 
AP*. 60 deg C T* 11 RW8t»Lfc. 
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pyrimidine -5 (6 H ) -on 12 hour heating and refluxing it 
made toluene (15 ml ) solution of (0.14 g ) 5 -amino -2- (4 
-bromophenyl ) benzofuran (0.22 g ) with including 
p-toluenesulfonic acid acid monohydrate (15 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, in residue 1 1 hours it agitated with 60 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (0.75 
g). 

solid was filtered, mother liquor was extracted with 
ethylacetate . 

You washed with saturated saline , dried with magnesium 
sulfate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate ). 

recrystallization doing crystal which it acquires, from 
ethylacetate -hexane , N- [2 - (4 -bromophenyl ) - 1 
-benzofuran -5-yl ] - 2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 388 ) (0.12 g ) as colorless crystal . 

mp.300deg C or greater 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.88 - 2.24 (2 H, m ), 2.51 (3 H, s ), 3.20 (3 H, s ), 3.22 - 3.80 
(3 H, m ), 4.52 -4.62 (1 H, m ), 6.66 (1 H, dd, J=2.4Hz , 
8.8Hz ), 6.84 (1 H, d, J=2.4Hz ), 6.95 (1 H, s ), 7.50 - 7.75 (5 
H, m ), 8.06 (1 H, s ). 

[0411] 

Working Example 389 

(Production of compound 389 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 12 hour heating and refluxing it 
made toluene (20 ml ) solution of (0.2 g ) 5 -amino -2- (4 
-bromophenyl ) - 1 and 3 -benzoxazole (0.33 g ) with 
including the p-toluenesulfonic acid acid monohydrate (21 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, in residue 1 1 hours it agitated with 60 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1.1 
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liQ*.. 60 deg C Tf 11 tiffflStftUzo 



»6*ifcttft£ % »ilx^^.^-y->Ax&stt 

b b bLT N-[2-(4-^ r P^x^;ix)-l,3-'<>l/7|-+ 
■th/— ;L-5-'1';i/]-2,8-i?>5 i ;b-5,6,7 ) 8-xh : 5th* 
Ptf'J K[2,3-d]t°'J5v>-5-75>(^b^^l 389X0. 

mp. 206-209 deg C , 

'H-NMR(CDCl 3 ,200MHz) <5 1.90-2.26(2H,m), 
2.51(3H,s), 3.19(3H,s), 3.24-3.58(2H,m), 3.68 
-3.77(lH,m), 4.52-4.63(1 H,m), 6.69(1 H,dd,J=2. 
6Hz,9.2Hz), 7.03(1 H,d,J=2.2Hz), 7.39(lH,d,J= 
8.8Hz), 7.66(2H,d,J=8.8Hz), 8.06(lH,s), 8.08(2 
H,d,J=8.8Hz). 

[0412] 

mmm 390 

(ft** 390 0)M3k) 

2,8-v^;U-7,8-vtKPt°'JK[2,3-d]e'J5^>- 
5(6H)-7|->(0.2g)COh;UX>(20ml);'§jtlC 2-(4- 
TS.S73L-)ls)— 6-^)^>'-/=f-7V— ;U(0.27 
g)t p-hJH>X;U7tx>ig-7KfO*(21mg)$»l 
12 l$Mft]ft£3ftLfe. 



mmtxm&z in *aft-*-hu^A*»»(io 

ml),xh7tKn75:/(5ml)£SfBf&*(l.lg)$ 
ADX., 60 deg C 7? 1 1 ftYSttt l>tz 0 



-(mm^wzttUzo 

JILT 7,8-v> : ?;i/-N-[4-(6-y^>»U-l ) 3-'<>V^ 
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g). 

solid was filtered, mother liquor was extracted with 
ethylacetate . 

You washed with saturated saline , dried with magnesium 
sulfate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate ). 

recrystallization doing crystal which it acquires, from 
ethylacetate -hexane , N- [2 - (4 -bromophenyl ) - 1 and 3 
-benzoxazole -5-yl ] - 2 and 8 -dimethyl -5, 6, 7, 8-tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine' 
(compound 389 ) (0.12 g ) as colorless crystal . 

mp.206-209deg C 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1.90 - 2.26 (2 H, m ), 2.51 (3 H, s ), 3.19 (3 H, s ), 3.24 - 3.58 
(2 H, m ), 3.68 -3.77 (1 H, m ), 4.52 - 4.63 (1 H, m ), 6.69 (1 
H, dd, J=2.6Hz , 9.2Hz, ), 7.03 (1 H, d, J=2.2Hz ), 7.39 (1 H, 
d, J=8.8Hz ), 7.66 (2 H, d, J=8.8Hz ), 8.06 (1 H, s ),8.08 (2 H, 
d, J=8.8Hz ). 

[0412] 

Working Example 390 

(Production of compound 390 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 1 2 hour heating and refluxing it 
made toluene (20 ml ) solution of (0.2 g ) 2 - (4 
-aminophenyl ) acetic acid Ni jpl 1 ) *6-methyl benzothiazole 
(0.27 g ) with including the p-toluenesulfonic acid acid 
monohydrate (21 mg ), 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, in residue 1 1 hours it agitated with 60 deg C 1 
Nsodium hydroxide aqueous solution production liquid (10 
ml ), tetrahydrofuran (5 ml ) with including zinc powder (1.1 
g). 

solid was filtered, mother liquor was extracted with 
ethylacetate . 

You washed with saturated saline , dried with magnesium 
sulfate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate ). 

recrystallization doing crystal which it acquires, from 
ethylacetate -hexane , 7 and 8-dimethyl -N- [4 - (6 -methyl -1, 
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7 x /~ ;i/-2--l';U)7x-;i,]-5,6,7 ) 8--Th : 7tKPt° 
'JK[2,3-d]e'J5v>-5-7S>(1b^tl 390)(0.1g) 

mp. 150-153 deg C 

'H-NMR(CDCl3,200MHz) 5 1.90-2.23(2H,m), 
2.48(3H,s), 2.51(3H,s), 3.20(3H,s), 3.2-3.60(2 
H,m), 4.0-4. 16(lH,m), 4.58-4.68(1 H,m), 6.72(2 
H,d,J=8.4Hz), 7.21-7.32(lH,m), 7.65(lH,s), 7.8 
3-7.99(3H,m), 8.04(lH,s). 

[0413] 

HitflJ 391 

(ib-SVa 391 <Dm&) 

8->5"^-2->^;u^7|--7,8-vtKat 0| JK[2 ) 3-d] 
t < ' , J5v>-5(6H)-^->(0.6g)(Dh;UX>(20ml)5t 
mz 3-(3-^PaPxy+v)7-'J>(1.3g)<!: p-K 
;UX>X;U*>i£-7kfu^(55mg)£aQ7U 12 B# 

!&fai*S£7kJft^HJ^A7K£iJu*, KHf;i, 

&mLTm£lz IN 7K^b^"h'J't7A7Xjt^(20 
ml) » T t KP 1 0ml)<tffifS$;*;(3.0g)£ 
UUX, 70 deg C T? 6 B#PiS]if ftLfco 

tZo 

-(PKx^U:^^-«7->=l :4)l=tfU N-[3-(3-2 
PD7iy+->)7i-^]-8-^f^-2-(>fil/f 
*)-5,6,7,8-xh7fcKPfc°UK[2,3-d]fc°U£v>-5- 
75>(lb£^391)(0.65g)£;fi#%<kLT#7±o 

'H-NMR(CDCl 3 ,300MHz) <5 1.84-2.13(2H,m), 
2.46(3H,s), 3.14(3H,s), 3.24-3.33(lH,m), 3.43 

-3.53(lH,m), 4.3-4.47(2H,m), 6.32-6.37(2H,m), 
6.44-6.49(1 H,m), 6.86-6.91(lH,m), 6.96-7.04 

(2H,m), 7.08-7 .30(2H,m), 7.82(lH,s). 

[0414] 

m&m 392 

(fc£«B 392 Omm.) 

N-[3-(3-<7PP^iy^vpx-;U]-8->^;U-2- 



3- benzothiazole -2- yl ) phenyl ] - 5, 6, 7 and 8 -tetrahydro 
pyrido it acquired [2 and 3 -d ] pyrimidine -5-amine 
(compound 390 ) (0.1 g ) as the colorless crystal . 

mp.l50-153degC 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1 .90 - 2.23 (2 H, m ), 2.48 (3 H, s ), 2.51 (3 H, s ), 3.20 (3 H, 
s ), 3.2 - 3.60 (2 H, m ),4.0 - 4.16 (1 H, m ), 4.58 - 4.68 (1 H, 
m ), 6.72 (2 H, d, J=8.4Hz ), 7.21 - 7.32 (1 H, m ), 7.65 (1 H, 
s ), 7.83- 7.99 (3 H, m ), 8.04 (1 H, s ). 

[0413] 

Working Example 391 
(Production of compound 391 ) 

8 -methyl -2- methylthio -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 12 hour heating and refluxing it 
made toluene (20 ml ) solution of (0.6 g ) 3 - (3 
-chlorophenoxy ) aniline (1 .3 g ) with including 
p-toluenesulfonic acid acid monohydrate (55 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, in residue 6 hours it agitated with 70 deg C 1 
Nsodium hydroxide aqueous solution production liquid (20 
ml ), tetrahydrofuran (10 ml ) with including zinc powder (3.0 
g)- 

solid was filtered, mother liquor was extracted with 
ethylacetate . 

You washed with saturated saline , dried with magnesium 
sulfate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate :hexane 
=1 :4 ), N- [3 - (3 -chlorophenoxy ) phenyl ] - 8-methyl -2- 
(methylthio ) - 5, 6, 7 and 8 -tetrahydro pyrido it acquired [2 
and 3 -d ] pyrimidine -5-amine (compound 391 ) (0.65 g ) as 
the oil . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1 .84 - 2.13 (2 H, m ), 2.46 (3 H, s ), 3.14 (3 H, s ), 3.24 - 3.33 
(1 H, m ), 3.43 -3.53 (1 H, m ), 4.3 - 4.47 (2 H, m ), 6.32 - 
6.37 (2 H, m ), 6.44 - 6.49 (1 H, m ), 6.86 - 6.91(1 H, m ), 
6.96 - 7.04 (2 H, m ), 7.08 - 7.30 (2 H, m ), 7.82 (1 H, s ). 

[0414] 

Working Example 392 

(Production of compound 392 ) 

N- [3 - (3 -chlorophenoxy ) phenyl ] - 8 -methyl -2- 
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(t^JU^ *)-5,6,7,8-x t K O t° U K[2,3-d] tf 'J 
5 v>-5-75>(O.65g)0) P P * £>(1 5ml)j§ 
MCPBA(0.33g)£ft]ju 5 B#Pa«#Lfc<, 

— (Kilf;kl^/- ;U=10:1)|C#L N-[3-(3- 

^pa^xy^->)7x— yu]-8->^;u-2-(>^^x 

;i,7-f-yU)-5,6,7,8-Th7tKPtf , JK[2,3-d]t° , J 
Sv>-5-y5>(^b^% 392X61mg)*T^iU7T 

'H-NMR(CDCl 3 ,300MHz) (5 1.54-1.80(lH,m), 
1 .95-2.20(1 H,m), 2.88(3H,s), 3.24(3H,s), 3.33 
-3.64(2H,m), 3.86-3.92(1 H,m), 4.42-4.63(1 H, 
m), 6.35-6.49(3H,m), 6.88-7.27(5H,m), 8.18(1 
H,s). 

nmm 393 

(ft£fc 393 ©SJi) 

2,8-^y^;L,-7,8-i/tKPt 0 'JK[2,3-d]e'J5v>- 
5(6H)-^|-l/(0.2g)COh;UX>(20ml); - WiSl- 3-[(5- 
y^^-2-^x^;u-i,3-^-+-9- , y— ;U-4--f>U)pth 
*«>]7-"J >(1.3g)<t p-h;UX>X>IL/*>^-7K 

fii ! fe)(22mg)^inK.. 15 mmUamMALtzo 

;»i^LTJI££>$/-;K20ml)lc<>;frU *>7V 
7K m ft * 0 * -T V ' J <5 A(0 . 1 4g) t 1*8(0. 1 3ml) 

OdtL. 20 «raatf u=o 



S/'ja^ua^A^n-ei-sr^:?*— 

|r^L.2,8-^^7;U-N-{3-[(5-^7;U-2-^xn;U 
-l,3-**-y- % /-;U-4--^U)>h*'>]7i^l/}.5, 
6,7,8-x t KP bf 'J K[2,3-d]t° 'J £i/>-5-7£> 
(ft** 393)(0.38g)£ jfitt*iLT#fco 

'H-NMR(CDCl 3 ,300MHz) <5 1.88-2. 16(2H,m), 
2.44(3H,s), 2.49(3H,s), 3.17(3H,s), 3.23-3.51(2 
H,m), 3.69(1 H,d,J=6.3Hz), 4.48-4.56(1 H,m), 4. 
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(methylthio ) - 5, 6, 7 and 8 -tetrahydro pyrido 5 hours it 
agitatedto dichloromethane (15 ml ) solution of [2 and 3 -d ] 
pyrimidine -5-amine (0.65 g ) including MCPBA (0.33 g ). 

Including ice , saturated sodium bicarbonate * water, it 
extracted with ethyl acetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, residue it attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate :ethanol 
=10:1 ) and N- [3 - (3 -chlorophenoxy ) phenyl ] - 8-methyl 
-2- (methyl sulfmyl ) - 5, 6, 7 and 8 -tetrahydro pyrido it 
acquired [2 and 3 -d ] pyrimidine -5-amine (compound 392 ) 
(61 mg ) as the amorphous . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.54 - 1.80 (1 H, m ) J .95 - 2.20 (1 H, m ), 2.88 (3 H, s ), 
3.24 (3 H, s ), 3.33 -3.64 (2 H, m ), 3.86 - 3.92 (1 H, m ), 4.42 
- 4.63 (1 H, m ), 6.35 - 6.49 (3 H, m ), 6.88 - 7.27(5 H, m ), 
8.18(1 H,s). 

Working Example 393 

(Production of compound 393 ) 

2 and 8 -dimethyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 1 5 hour heating and refluxing it 
made toluene (20 ml ) solution of (0.2 g ) 3 - [ (5 -methyl -2- 
phenyl -1, 3- oxazole -4- yl ) methoxy ] aniline (1.3 g ) with 
including p-toluenesulfonic acid acid monohydrate (22 mg ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, it melted residue in methanol (20 ml ), 20 
hours itagitated with room temperature sodium 
cyanoborohydride thorium (0.14 g ) with including acetic acid 
(0.13 ml). 

It concentrated, separating it did including saturated sodium 
bicarbonate * water and the ethylacetate . 

It extracted water layer with ethylacetate , washed organic 
layer with the saturated saline , dried with magnesium 
sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate ), 2 and 8 -dimethyl -N- {3 - [ (5 -methyl -2- 
phenyl -1, 3- oxazole -4- yl ) methoxy ] phenyl } - 5, 6, 7 and 
8 -tetrahydro pyrido itacquired [2 and 3 -d ] pyrimidine 
-5-amine (compound 393 ) (0.38 g ) as oil . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.88 - 2.16 (2 H, m ), 2.44 (3 H, s ), 2.49 (3 H, s ), 3.17 (3 H, 
s ), 3.23 - 3.51(2 H, m ), 3.69 (1 H, d, J=6.3Hz ), 4.48 - 4.56 
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97(2H,s), 6.27-6.44(3H,m), 7.12(lH,t,J=7.8Hz), 
7.40-7.46(3H,m), 7.97-8.04(3H,m). 

[0415] 

mi&m 394 
«b^* 394 ©«JS) 

.8-7 l j;U-2->*^-7 f 8-2/tKPi;UK[2 f 3-d]tr i JS 
5?>-5(6H)-*>(2.0g)©h;UX>(l40ml)5S5ftlC 
3-(3-^PP^xy^rv)7-'J>(3.2g)i:p-h;Ux> 

x;u7fx>K-7Xfiit)(o.i9g)SAp^. is mmu 

■CftJiLfc. 

;lffiurfi$^ >^/-;u(50mi)icctA^L, v7y 

**<b*^**hy^A(1.2g)fcim(Uml)£ 
tt^Sa-C20lftffflji»Lfco 



^7^-(SiXf;i/:^> 1:1 frblf^X 
^;U)fCf*L,8-7U^-N-[3-(3-^PP7xy^>) 
7x-;U]-2-^;U-5,6,7,8- J fh : 7tKPt d, jK[2,3- 
d]t°U£v>-5-7S>(<t£% 394)(1.6g)£;fiJft 

l H-NMR(CDCl 3 ,300MHz) d 1.86-2.16(2H,m), 
2.47(3H,s), 3.24-3 .46(2H,m), 3.81(lH,d,J=6.9H 
z), 4.18-4.40(2H,m), 4.51(lH,q,J=5.7Hz), 5.19 
(2H,dd,J==2.4Hz,13.8Hz), 5.76-5.99(lH,m), 6.32 
-6.47(3H,m), 6.91(lH,dd,J=2.4Hz,8.1Hz), 7.01 
(lH,t,J=1.8Hz), 7.05(1 H,dd,J-3.0Hz,8.1 Hz), 7.1 
3-7.27(2H,m), 8.05(lH,s). 

[0416] 

1 

N-^>v;U-2,8-V>T;U-5,6,7,8- J fh^tKPb:U 
K[2,3-d]t O| J^v>-5-7S>(0.31g)O N,N-v>^ 
;U7f%;UA75K(10ml)JSJftlc 4-v>T;U75/tf 
l J2/>(0.18g)*JPx. % 0 deg Clc;^aLT4-^P 
P^^SA»H*ft*(0.24g)tln3Lfco 

0 deg C -e 1 BtmL M;ST? 12 B#Fp1Jt#Lfco 
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(1 H, m X 4.97 (2 H, s ), 6.27 - 6.44 (3 H, m ), 7.12 (1 H, t, 
J=7.8Hz ), 7.40 -7.46 (3 H, m ), 7.97 - 8.04 (3 H, m ). 

[0415] 

Working Example 394 

(Production of compound 394 ) 

8 -allyl -2- methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on 1 5 hour heating and refluxing it 
made toluene (140 ml ) solution of (2.0 g ) 3 - (3 
-chlorophenoxy ) aniline (3.2 g ) with including 
p-toluenesulfonic acid acid monohydrate (0.19 g ). 

Including saturated sodium bicarbonate * water, it extracted 
with ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, it melted residue in methanol (50 ml ), 20 
hours itagitated with room temperature sodium 
cyanoborohydride thorium (1.2 g ) with including acetic acid 
(1.1 ml). 

It concentrated, separating it did including saturated sodium 
bicarbonate * water and the ethylacetate . 

It extracted water layer with ethylacetate , washed organic 
layer with the saturated saline , dried with magnesium 
sulfate . 

Under vacuum it concentrated, residue attached 8 -allyl -N- [3 
- (3 -chlorophenoxy ) phenyl ] - 2-methyl -5, 6, 7, 
8-tetrahydro pyrido it acquired on 
[shirikagerukaramukuromatogurafii ] (From 
ethylacetate :hexane 1:1 ethylacetate ), [2 and 3 -d ] 
pyrimidine -5-amine (compound 394 ) (1 .6 g ) as oil . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.86 - 2.16 (2 H, m ), 2.47 (3 H, s ), 3.24 - 3.46 (2 H, m ), 
3.81 (1 H, d, J=6.9Hz ), 4.18 -4.40 (2 H, m ), 4.51 (1 H, q, 
J=5.7Hz ), 5.19 (2 H, dd, J=2.4Hz , 13.8Hz ), 5.76 - 5.99 (1 
H, m ), 6.32 - 6.47 (3 H, m ), 6.91 (1 H, dd, J=2.4Hz , 
8. 1Hz ),7.01 (1 H, t, J=l .8Hz ), 7.05 (1 H, dd, J=3.0Hz , 
8.1Hz ), 7.13 - 7.27 (2 H, m ), 8.05 (1 H, s ). 

[0416] 

Reference Example 1 

In N, N- dimethylformamide (10 ml ) solution of N- benzyl 
-2, 8-dimethyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] 
pyrimidine -5-amine (0.31 g ) cooling in 0 deg C 
4-dimethylamino pyridine including (0.18 g ), 4 
-chloromethyl benzoate it added chemical material (0.24 g ). 

With 0 deg C 12 hours it agitated with 1 hour , room 
temperature . 
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X*/— ;U=10:l)C:ttU aWBLT N-^>v;U-4 
-(^□□>^;U)-N-(2,8-'y>^;U-5,6,7,8-T-h7t 
KPt°'JK[2,3-d]t° , J5v>-5-'r^)'<>XT5K 
(0.11g)$;ft«ifeltLT#fco 

'H-NMR(CDCl 3 ,200MHz) 5 1.8-2.1(2H,m), 2. 
51(3H,s), 3.0-3 .4(2H,m), 3.07(3H,s), 3.8-4.0(1 
H,m), 4.58(2H,s), 4.9-5. l(lH,m), 5.2-5.5(lH, 
m), 7.0-7.6(9H,m), 7.89(lH,s). 

[0417] 

###12 

fc°PU^>(O.8Oml)<hHJx^;U75:/(1.5rnl)0)T 
h7tKP^7>;*t;*^(40ml)lc^pp7-b^;u^n 
MK(0.80ml)£0 deg C-CaSTUO deg C"e30 



**>^AT?tBiLfc. 

PT-tr^^)t o P'Jv>(1.03g)^ B B a tLTt#7io 
mp. 45-47 deg C 

'H-NMR(CDCl 3 ,300MHz) <5 1.85-1.94(2H,m), 
1.96-2.06(2H,m), 3.49-3.55(4H,m), 4.03(2H, 
s). 

[0418] 
###'J 3 

; E;U7tx'J>(0.88ml)<tMJx^;UTS>(1.5ml)(75 
xh^t KP^>;t;t(40ml)lc^p P7-fe^;u$ 
P'JK(0.80ml)£ 0 deg C TiSTU 0 deg C T° 
30 KMWUzo 



;I$SLT 4-(<7P PT-tz^lO^ ;U*'J>(1 .47g)£ 

'H-NMRCCDClj^OOMHz) 5 3.54(2H,t,J=4.4H 
z), 3.64-3.76(6H,m), 4.07(2H,s). 
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It concentrated, separating it did including water and 
ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate :ethanol = : 10:1 ), concentrated and N- benzyl -4- 
(chloromethyl ) -N- itacquired (2 and 8 -dimethyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-yl ) benzamide 
(0.11 g)as oil. 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 1.8 
- 2.1 (2 H, m ), 2.51 (3 H, s ), 3.0 - 3.4 (2 H, m ), 3.07 (3 H, 
s ), 3.8 - 4.0(1 H, m ), 4.58 (2 H, s ), 4.9 - 5.1 (1 H, m ), 5.2 - 
5.5 (lH,m), 7.0 - 7.6 1(9 H, m ), 7.89 (1 H, s ). 

[0417] 

Reference Example 2 

pyrrolidine (0.80 ml ) with in tetrahydrofuran solution (40 
ml ) of triethylamine () .5 ml ) it dripped chloroacetyl chloride 
(0.80 ml ) with 0 deg C, 30 minutes agitated with 0 deg C. 

It concentrated, thrice it extracted with ethylacetate including 
thewater. 

It adjusted organic layer , washed with saturated saline , dried 
with magnesium sulfate . 

It concentrated, washed residue with hexane and filtered and 1 
-it acquired (chloroacetyl ) pyrrolidine (1.03 g ) as crystal . 

mp.45-47deg C 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1 .85 - 1 .94 (2 H, m ), 1 .96 - 2.06 (2 H, m ), 3.49 - 3.55 (4 H, 
m ), 4.03 (2 H, s ). 

[0418] 

Reference Example 3 

morpholine (0.88 ml ) with in tetrahydrofuran solution (40 
ml ) of triethylamine (1.5 ml ) it dripped chloroacetyl chloride 
(0.80 ml ) with 0 deg C, 30 minutes agitated with 0 deg C. 

It concentrated, thrice it extracted with ethylacetate including 
thewater. 

It adjusted organic layer , washed with saturated saline , dried 
with magnesium sulfate . 

Concentrating, 4 - it acquired (chloroacetyl ) morpholine 
(1.47 g ) as oil . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
3.54 (2 H, t, J=4.4Hz ), 3.64 - 3.76 (6 H, m ), 4.07 (2 H, s ). 
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[0419] 

t? P 'J V>(8.4ml)<h h U X5^l/75>(1 5ml)(7)x h 
7tKn^>5g?ft(300ml)lZ 0 deg C Vt&itT 
W P>T^(8.1nil)^;iSTU0 deg C-e2B#|ffl8i 

S1£U 7K£in*, WHx^ju-e 3 BtttULfco 



slttLT l-7^'jn-f^eP'JS?>(9.7g)*a« 

'H-NMRtCDCl^OOMHz) 5 1.82-2.05(4H,m), 
3.54(4H,t,J=7.0Hz), 5.66(1 H,dd,J=3.4Hz,9.2Hz), 
6.39(lH,d,J=3.4Hz), 6.43(1 H,d,J=9.0Hz). 



[0420] 

#%0J5 

>^;UT^>CD>^y-;U5§;^(40%. 60g)IZ7^ 
•J;U^X^;U(52ml)£0 deg C "CI B*HI*MtT 

0 deg C V 45 fl\ ^S-e 2 B#fH»#Lfco 



h(20mmHg/66 deg C, 16.9g)£iStt«B 
<bLTHfc« 

'H-NMRCCDCb^OOMHz) <5 1.26(3H,t,J=7.2H 
z), 2.44(3H,s), 2.51(2H,t,J=6.3Hz), 2.85(2H,t,J 
=6.3Hz), 4.15(2H,q,J=7.2Hz). 

[0421] 

##0IJ6 

*»x^;U75>(63.6g)thUx^;i,75>(ll4 
ml)CDX>>y— ;Ui§;^(100ml)lC 0 deg C T?7£ 
■j;Hftx^U(52ml)£ 1 B#|U|*M+T;STLfco 

0 deg C V 90 $j\ SST? 2 m$MftLtz 0 



il^LTx^U N-x^u-jS-T^x*— MDffl 
£j£^(50.7g. x^JU N-lf;i/-]8.77-*- 
h<7)^» 22%w/w)Sffltt«Bi:LTSfc 0 
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[0419] 

Reference Example 4 

pyrrolidine (8.4 ml ) with in tetrahydrofuran solution (300 
ml ) of triethylamine (15 ml ) it dripped acryloyl chloride (8.1 
ml ) with 0 deg C, 2 hours agitated with 0 deg C. 

It concentrated, thrice it extracted with ethylacetate including 
thewater. 

It adjusted organic layer , washed with saturated saline , dried 
with magnesium sulfate . 

Concentrating, 1 -acryloyl pyrrolidine it acquired (9.7 g ) as 
oil . 

<sup>l</sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.82 - 2.05 (4 H, m ), 3.54 (4 H, t, J=7.0Hz ), 5.66 (1 H, dd, 
J=3.4Hz , 9.2Hz ), 6.39 (1 H, d, J=3.4Hz ), 6.43 (1 H, d, 
J=9.0Hz). 

[0420] 

Reference Example 5 

In methanol solution (40% and 60 g ) of methylamine 1 hour 
applying ethyl acrylate (52 ml ) with 0 deg C, it dripped. 

With 0 deg C 45 minutes, 2 hours it agitated with room 
temperature . 

vacuum distillation doing this solution , ethyl N- methyl -;be 
-alaninate it acquired (20 mmHg /66deg C, 16.9g ) as oil . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.26 (3 H, t, J=7.2Hz ), 2.44 (3 H, s ), 2.51 (2 H, t, J=6.3Hz ), 
2.85 (2 H, t, J=6.3Hz ), 4.15 (2 H, q, J=7.2Hz ). 

[0421] 

Reference Example 6 

hydrochloric acid ethylamine (63.6 g ) with in ethanol 
solution (100 ml ) of triethylamine (1 14 ml ) 1 hour applying 
the ethyl acrylate (52 ml ) with 0 deg C, it dripped. 

With 0 deg C 90 minutes, 2 hours it agitated with room 
temperature . 

It filtered solid , concentrated. 

To residue it filtered including ethylacetate , via silica gel . 

Concentrating, ethyl N- ethyl -;be -alaninate it acquired crude 
product (50.7 g, ethyl N- ethyl -;be -alaninate content 
22%w/w ) as the oil . 
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'H-NMRCCDCl^OOMHz) d 1.1 l(3H,t,J=7.2H 
z), 1.26(3H,t,J=7.2Hz), 2.52(2H,t,J=6.6Hz), 2.6 
7(2H,q,J=7.2Hz), 2.89(2H,t,J=6.6Hz), 4.15(2H, 
q,J=7.2Hz). 

[0422] 

##0«7 

-fV^Ptf;U75>(46g)©^y— ;U?g5$(100m 
1)[C0 deg CT?72WU&X^U(52ml)*lB#|lfl 

0 deg C V 1 B$IHL ISt 3 B#|fflS#Lfco 

m*ta*L. aiiiLfco 

;1^LTxt;u N-*v?ntf;u-j8-7^-*— 

! H-NMR(CDCl 3 ,300MHz) <5 1 .06(6H,d,J=6.3H 
z), 1.26(3H,t,J=7.2Hz), 2.50(2H,t,J=6.6Hz), 2.7 
7-2.89(3H,m), 4.15(2H,q,J=7.2Hz). 

[0423] 

###J8 

ft|7Kx$/— JK280ml)lC7kSHfc^hU^A(;S 

14, 60%. i4g)£An*. m&v io»faa»Lfc 0 

0 deg C -e7-bh755/>*»ffi(16.5g)txh+ 
S/>^U>VP>HS>x^jU(35ml)tBlcai5L. 

EST i B#fffl«»u i RWIJnlftaaELfco 

MU »a**l=**Lfc. 

x-x;uT*2@ttdiLfco 

7KJf[^M^iP^TpH5<tLT^PP^;Uix^3 

*»lc**£to;LTfi«U:U 3 @^PP 

4-tKP*S/-2->WUtfUSS/>-5-*;U**2/b 
mp. 191-192 deg C 

1 H-NMR(CDCl 3 ,200MHz) 6 1.38(3H,t,J=7.0H 
z), 2.60(3H,s), 4.37(3H,q,J=7.0Hz), 8.72(1 H,s). 

[0424] 



<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.1 1 (3 H, t, J=7.2Hz ), 1.26 (3 H, t, J=7.2Hz ), 2.52 (2 H, t, 
J=6.6Hz ), 2.67 (2 H, q, J=7.2Hz ), 2.89 (2 H, t, J-6.6Hz ), 
4.15(2 H, q,J=7.2Hz). 

[0422] 

Reference Example 7 

In methanol solution (J 00 ml ) of isopropyl amine (46 g ) 
equivalent of 1 hour 30 applying the ethyl acrylate (52 ml ) 
with 0 deg C, it dripped. 

With 0 deg C 3 hours it agitated with 1 hour , room 
temperature . 

It filtered solid , concentrated. 

To residue it filtered including ethylacetate , via silica gel . 

Concentrating, ethyl N- isopropyl -;be -alaninate it acquired 
(73.8 g) as oil. 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.06 (6 H, d, J=6.3Hz ), 1.26 (3 H, t, J=7.2Hz ), 2.50 (2 H, t, 
J=6.6Hz ), 2.77 - 2.89 (3 H, m ), 4.15 (2 H, q, J=7.2Hz ). 

[0423] 

Reference Example 8 

In anhydrous ethanol (280 ml ) 10 min it agitated with room 
temperature including the sodium hydride (oily , 60%, 14g ). 

With 0 deg C 1 hour it agitated with room temperature 
acetamidine acetate (16.5 g ) with 

the[etokishimechirenmaron ] acid diethyl (35 ml ) in addition 
to order, 1 hour heating and refluxing did. 

It concentrated, melted residue in water. 

twice it extracted with ether . 

In water layer thrice it extracted with chloroform as pH 5 
including acetic acid . 

It made saturated in water layer including salt , 
furthermoreextracted with thrice chloroform . 

Gathering organic layer , it dried with magnesium sulfate . 

It concentrated, washed residue with acetone , filtered and 
itacquired ethyl 4- hydroxy -2- methyl pyrimidine 
-5-carboxylate (24.5 g ) as colorless crystal . 

mp.l91-192degC 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.38 (3 H, t, J=7.0Hz ), 2.60 (3 H, s ), 4.37 (3 H, q, J=7.0Hz ), 
8.72(1 H,s). 

[0424] 
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9 

X5^U 4-th*P*v-2-y^;Ufc°'J£i;>-5-rt^ 
/H+vb— Kl8.1g)<th l JX^;U75>(34ml)(D 
N,N-v^Ul-x^A75K;t;"$(l50mI)lc p-HU 

Sffiu »»x*;i,-eft«u *t?3 SI. fifaft 

SttU X^y— yU(300ml)lC;1^L, **fl;-*-h 
'J^A(»14, 60%. 4.4g)£iD;lT 2 H#r B 1*Q^ji 

SffiL. *T?*RU PK$inx.T pH4 irLfco 



ftilx^;utf 3 liltttilUftttJI&fttiKtgl*] 

SttU JliSlC 6N tt»**jS(300ml)Sln jLT 
12 SHHinfBHBaELfco 

7KK^b^-h'j^A^*p^-c p hi2 <tu mm^ 

Jl>X'6\BttbiHLtzo 

;U*^ll|gSLr 2,8-v^ ;U-7,8-vth*Pt°'J 
K[2 ( 3-d]t 0| J5v>-5(6H)-^->(8.2g)^S«!:L 

xmtz e 

mp. 101-102 deg C 

'H-NMR(CDCl 3 ,300MHz) S2.56(3H,s), 2.73(2 
H,t,J=6.6Hz), 3.24(3H,s), 3.61(2H,t,J=6.6Hz), 
8.96(1 H,s). 

[0425] 

###J 10 

x^JU 4-tKPJrv-2->5 L ;ixt° l J5v>-5-*>/l/ 
t^vU- H9.1g)£MJX^U7S>(17ml)<Z> N, 
N-v>T;U*;UA75R§j$(80ml)IC P -h;ux> 
x^*- jl^P'JK(l0.0g)£ft];t, MSt? 2 ftM 
30 »S»Lfc. 

X^JU N-If^-j8-77-^- h(22%. 36.3g) 
fl) N,N-v^;U7t-^UA75Kj§^(8ml)^*K.. 

lit 14 mwmnuto 
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Reference Example 9 

ethyl 4- hydroxy -2- methyl pyrimidine -5-carboxylate (18.1 
g ) with in N, N- dimethylformamide solution (150 ml ) of 
triethylamine (34 ml ) 30 minutes itagitated with room 
temperature including p- toluene sulfonyl chloride (19.8 g ). 

ethyl N- methyl -;be -alaninate including (13.0 g ), 12 hours it 
agitated with the room temperature . 

It concentrated, diluted with ethylacetate , with water one 
time washed with thrice , saturated saline , dried with 
magnesium sulfate . 

It concentrated, melted in ethanol (300 ml ), 2 hours heating 
and refluxing it did including the sodium hydride (oily , 60%, 
4.4g). 

It concentrated, diluted with water, it made pH 4 including 
acetic acid . 

thrice it extracted with ethylacetate , gathered organic layer , 
washed with saturated saline , dried with magnesium sulfate . 

It concentrated, 12 hour heating and refluxing it did in residue 
including 6 Nhydrochloric acid solution (300 ml ). 

It made pH 1 2 including sodium hydroxide , 6 times extracted 
with the ethylacetate . 

You gathered organic layer , washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (Only 
ethylacetate ), concentrated, recrystallization did residue from 
isopropyl ether and 2 and 8 -dimethyl -7, 8-dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on it acquired (8.2 g )as 
crystal . 

mp.l01-102degC 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
2.56 (3 H, s ), 2.73 (2 H, t, J=6.6Hz ), 3.24 (3 H, s ), 3.61 (2 
H, t, J=6.6Hz ), 8.96 (1 H, s ). 

[0425] 

Reference Example 10 

ethyl 4- hydroxy -2- methyl pyrimidine -5-carboxylate (9.1 g ) 
with in N, N- dimethylformamide solution (80 ml ) of 
triethylamine (17 ml ) equivalent of 2 hours 30 it agitated 
with room temperature including p- toluene sulfonyl chloride 
(10.0 g). 

ethyl N- ethyl -;be -alaninate including N, N- 
dimethylformamide solution (8 ml ) of (22% and 36.3 g ), 14 
hours itagitated with room temperature . 

It concentrated, diluted with ethylacetate , with water one 
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SDSL. x^y-;u(20ml)lc;tA^Lfco 

-<D;ti$£ , *5?Hb^MJ^A(;Stt. 60%, 2.2 
g)<tl*/— ;K150ml)0>5l^iaiCj)P^T 1 KM 



PS£x^-e 3 HtittU ttft 
&i£*Tifci\ «»7^>'> A-ei^JiLfcc 

XML, ^Slc 6N tt»*;t»(i60nii)£Ji]*.T 
12 ^H*DS&iS3SLfco 

TkgHb^HJ^ASJjDjlT P H12 £U W»x* 
JUT? 5 BtttHLfco 

0<^)lcttu SffiU 8Utfc*v?nbT;i»x— f 
;UA^SeSLT 8-x^U-2-^U-7,8-vtK 
Pt°'Jh*[2,3-d]t 0 'J£i;>-5(6H)-^->(3.2g)^|S 

mp. 57-59 deg C 

'H-NMR(CDCl 3 ,300MHz) 6 1.22(3H,t,J=6.9H 
z), 2.54(3H,s), 2.70(2H,t,J=7.2Hz), 3.61(2H,t,J 
=7.2Hz), 3.78(2H,q,J=6.9Hz), 8.69(1 H,s). 

[0426] 

#%0>Jll 

X^JU 4-tKP^rV-2->^;Ut 0, JSv>-5-*;U 
#**>b— h(9.1g)<th'JX^;U75>(17ml)a) N, 
N-vy5^7^A7SK;fi$(80ml)lc p-NUx> 
xjU7hxju^P'JK(io.Og)*ft]A, ^;Ut? i 

x^ju N-^V?Ptf;U-i3 -7^—*-— h(8.4g)0) 
NJ4-i?y?JU*jUA7SK$%(6ml)£ft)jU& 
/m"C 14 B*IW«#Lfc. 

SttU tt»x*;UT?#flU *T?3 Ek ffifDA 
**T? 1 Bftl\ ATr&tiL 

tZo 

XttU x^ty— ;U(20ml)IZj§ j^Lfc. 

^©»j*$, 7k*lb:J-hM0 A(jfttt. 60%, 2.2 
g)<fcx$/— ;U(130ml)fl>a^ttlCJlQX.T 30 # 
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time washed with thrice , saturated saline , dried with 
magnesium sulfate . 

It concentrated, melted in ethanol (20 ml ). 

1 hour heating and refluxing it did this solution , sodium 
hydride (oily , 60%, 2.2g ) with in addition to mixture of 
ethanol (150 ml). 

It concentrated, diluted with water, it made pH 4 including 
acetic acid . 

thrice it extracted with ethylacetate , gathered organic layer , 
washed with saturated saline , dried with magnesium sulfate . 

It concentrated, 12 hour heating and refluxing it did in residue 
including 6 Nhydrochloric acid solution (160 ml ). 

It made pH 1 2 including sodium hydroxide , extracted with 
ethylacetate . 

It made saturated in water layer including salt , furthermore 
5times extracted with ethylacetate . 

You gathered organic layer , washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (Only 
ethylacetate ), concentrated, recrystallization did residue from 
isopropyl ether and 8 -ethyl -2- methyl -7, 8-dihydro pyrido [2 
and 3 -d ] pyrimidine -:5 (6 H ) -on it acquired (3.2 g ) as 
crystal . 

mp.57-59deg C 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.22 (3 H, t, J=6.9Hz ) : 2.54 (3 H, s ), 2.70 (2 H, t, J=7.2Hz ), 
3.61 (2 H, t, J=7.2Hz ) : 3.78 (2 H, q, J=6.9Hz ), 8.69 (1 H, s ). 

[0426] 

Reference Example 1 1 

ethyl 4- hydroxy -2- methyl pyrimidine -5-carboxy late (9.1 g ) 
with in N, N- dimethyl formamide solution (80 ml ) of 
triethylamine (17 ml ) I hour it agitatedwith room 
temperature including p- toluene sulfonyl chloride (10.0 g ). 

ethyl N- isopropyl -;be -alaninate including N, N- 
dimethylformamide solution (6 ml ) of (8.4 g ), 14 hours 
itagitated with room temperature . 

It concentrated, diluted with ethylacetate , with water one 
time washed with thrice , saturated saline , dried with 
magnesium sulfate . 

It concentrated, melted in ethanol (20 ml ). 

30 minute heating and refluxing it did this solution , sodium 
hydride (oily , 60%, 2.2g ) with in addition to the mixture of 
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JmSHSSiELfco 

XttU *-C#RL. ft»S*n*T pH4 <hLfr 0 



;tffiU 6N tta*»a(i6Qml)£in*T 
12 SIBWiagftaSKLfco 

*Hft1-h'J^AtlPAT pHl2 tUWax* 
JUT* 3 [EltttiiLfco 

-vtKPt 0 UK[2,3-d]t 0 U5v>-5(6H)-^->(2.75 

^^bS$£ B e 9 LT*bic8->rv^Pt 0 ;i/-2-^;u 

-7,8-^tKPt 0, JK[2,3-d]t°U5^>-5(6H)-^-> 
(2.85g)ttefltLT»fco 

mp. 1 07-108 deg C 

'H-NMRfCDCls^OOMHz) <5 1.24(6H,d,J=6.6H 
z), 2.54(3H,s), 2.65(2H,t,J=7.6Hz), 3.51(2H,t,J 
=7.6Hz), 5.27-5.41(lH,m), 8.71(lH,s). 

[0427] 

#%« 12 

x^;u 4-^ppt 0, J^v>-5-*;U7fC+vb-h 

(4.9g)i:h , JX^;U7^>(7.2ml)(7)xh7tKP7 
7>5S?ft(30ml)lC 0 deg C "CX^JU N-^JU- 

ml)£*P*, SS-C23 l^faaH^Lfco 

aau. *-e#iRL. Bax^yut? 3 mistbL 

XML* X*/-jU(50nd)l::»frLfc o 

z©*a$, TKafc+hu^Aotttt, 6o%. i.i 

g)<tx^y-yu(50ml)CD;I^^j[cip^r l Btf^ 
aSU *T?#«U ftig£AP*T P H4 <tLfc 0 



»ax^;uT? 3 isiMittiu w«a$it«>.aa 
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ethanol(130ml). 

It concentrated, diluted with water, it made pH 4 including 
acetic acid . 

thrice it extracted with ethylacetate , gathered organic layer , 
washed with saturated saline , dried with magnesium sulfate . 

It concentrated, 12 hour heating and refluxing it did in residue 
including 6 Nhydrochloric acid solution (160 ml ). 

It made pH 12 including sodium hydroxide , thrice extracted 
with the ethylacetate . 

You gathered organic layer , washed with saturated saline , 
dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (Only 
ethylacetate ), concentrated, recrystallization did residue from 
ethylacetate -hexane and 8 -isopropyl -2- methyl -7, 8-dihydro 
pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) -on it acquired (2.75 
g ) as crystal . 

In addition, it concentrated mother liquor , recrystallization 
did residue from isopropyl ether and furthermore 8 -isopropyl 
-2- methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on it acquired(2.85 g ) as crystal . 

mp.l07-108degC 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.24 (6 H, d, J=6.6Hz ), 2.54 (3 H, s ), 2.65 (2 H, t, J=7.6Hz ), 
3.51 (2 H, t, J=7.6Hz ), 5.27 - 5.41 (1 H, m ), 8.71(1 H, s ). 

[0427] 

Reference Example 12 

ethyl 4- chloro pyrimidine -5-carboxylate (4.9 g ) with in 
tetrahydrofuran solution (30 ml ) of triethylamine (7.2 ml ) 
with 0 deg C 23hours it agitated with room temperature ethyl 
N- methyl -;be -alaninate including the tetrahydrofuran 
solution (5 ml ) of (3.4 g ). 

It concentrated, diluted with water, thrice extracted with the 
ethylacetate . 

You gathered organic layer , washed with saturated saline , 
dried with magnesium sulfate . 

It concentrated, melted in ethanol (50 ml ). 

1 hour heating and refluxing it did this solution , sodium 
hydride (oily , 60%, 1 .lg ) with in addition to mixture of 
ethanol (50 ml ). 

It concentrated, diluted with water, it made pH 4 including 
acetic acid . 

thrice it extracted with ethylacetate , gathered organic layer , 
dried with magnesium sulfate . 
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ISffiU 6N ttK*»«(80ml)SJ0 JtT 5 

o tonmmaMUt. 

*»<b-fh'j-t;ASfti*r P Hi2 tuifBfx?- 
«ti|-7^*>^ A-eftJSLfc. 

SLT 8->^;i/-7,8->tKPt°'JK[2,3-d]t°'JSv 
>-5(6H)-yJ->(2.6g)^$£ B B H <kLTt#fco 

mp. 99-100 deg C 

'H-NMR(CDCl 3 ,200MHz) <5 2.77(2H,t,J=7.0H 
z), 3.26(3H,s), 3.65(2H,t,J=7.0Hz), 8.68(1 H,s), 
8.75(lH,s). 

[0428] 

##0] 13 

X^U 4-^PPe'J5v>-5-*;U/t*^vb-h 
(8.5g)<th l JxT;U75>(12.7ml)0)T-h-7tKP7 
7>j§?S(50ml)lC0 deg CT'Xfil/ N-(2,4-i?> 
h*S^<>S?JU>jS-77=*— h(70%, 18.3g)<7> 
Th^fcKP77>;§;$(15nil)£})Q;l s 12 
BflBflMtLfc. 

SffiU x^ty— ;u(i00ml)lcj§A\Lfc o 

^<D»*£. *^b^-h'J^A(»14, 60%. 2.0 
g)<tX^y-^(100ml)(7);g^%ICin^T 2 ftM 

£&U *T?#RU P8££aD*T P H4 tLtzo 



SttU $iS££i?xT;i>x-x;u-e&l\ ML 
C©eft(C6N*»*»jft(120ml)*aijtT 1 B# 

MJo»aaLfco 

*mb-*-MJ^A£ina.T P Hi2 £L,»»x* 

l. %*s»«Lfc, 
*Bi=fifn6ifi*£J)nji.Ti&fDfcu HfKxt 

;UT'8|slttajLfc 0 

;t*tL, »a*Mlx^;u-e*l\ 7,8-vtKP 
e'jK[2,3-d]t°U5v>-5(6H)-^>(2.34g)^^ B B B 



2003-11-11 

It concentrated, 50 min heating and refluxing it did in residue 
including 6 Nhydrochloric acid solution (80 ml ). 

It made pH 12 including sodium hydroxide , 5 times extracted 
with the ethylacetate . 

You gathered organic layer , dried with magnesium sulfate . 

It concentrated, recrystallization did residue from isopropyl 
ether and 8 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -5 (6 H ) -on it acquired (2.6 g ) as crystal . 

mp.99-100degC 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
2.77 (2 H, t, J=7.0Hz ), 3.26 (3 H, s ), 3.65 (2 H, t, J=7.0Hz ), 
8.68(1 H,s), 8.75(1 H, s ). 

[0428] 

Reference Example 13 

ethyl 4- chloro pyrimidine -5-carboxylate (8.5 g ) with in 
tetrahydrofuran solution (50 ml ) of triethylamine (12.7 ml ) 
with 0 deg C 12hours it agitated with room temperature ethyl 
N- (2 and 4 -dimethdxy benzyl ) - the;be -alaninate including 
tetrahydrofuran solulion (15 ml ) of (70% and 18.3 g ). 

It concentrated, diluted with ethylacetate , with water one 
time washed with twice , saturated saline , dried with 
magnesium sulfate . 

It concentrated, melted in ethanol (100 ml ). 

2 hours heating and refluxing it did this solution , sodium 
hydride (oily , 60%, 2.0g ) with in addition to mixture of 
ethanol (100 ml). 

It concentrated, diluted with water, it made pH 4 including 
acetic acid . 

It extracted with ethylacetate , washed organic layer with 
saturated saline , driedwith magnesium sulfate . 

It concentrated, washed residue with diethyl ether , filtered. 

1 hour heating and refluxing it did in this crystal including 6 
Nhydrochloric acid solution (120 ml ). 

It made pH 12 including sodium hydroxide , added 
ethylacetate . 

insoluble matter was filtered, filtrate separating was done. 

It made saturated in water layer including saturated saline , 8 
times extractedwith ethylacetate . 

You gathered organic layer , dried with magnesium sulfate . 

It concentrated, washed residue with ethylacetate , 7 and 8 
-dihydro pyrido the[2 and 3 -d ] pyrimidine -5 (6 H ) -on it 
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7,8-^tKPt°'JK[2,3-d]e i J5v>-5(6H)- 
*>(0.46g)£fgSJ:LT»fc. 

'H-NMR(CDCl 3 ,200MHz) (5 2.77(2H,t,J=7.0H 
z), 3.69-3 .77(2H,m), 6.05(1 H.brs), 8.63(lH,s), 
8.81(lH,s). 

[0429] 

##01 14 

X^;U 2-X^U-4-tKP*vt 0 'J5v>-5-*;U 
7|?4r*>U— K4.9g)«fcMJx^U75>(8.7ml)© 
N,N-v^^^7tx;L/AT5Kj§;*S(40ml)lCp-hVUX 
>X^7hwjU<7Di > lK(5.0g)^iDK.,MS-e 1 B# 

MflMtLfc. 

x^;u N-y^;U-jS-77— h(3.4g)(7) N,N- 
0 fcM«#Lfc. 

SJBU *TMMRU fti|x*^T? 2 HttfcbL 

SttU x^y-;U(50ml)IC;tANL/co 

7X*^h'J^A(;S14. 60%. 1.1 
g)<tx$y-JK50ml)0);M£tll^n*.T 1 B#Pb1 

SflU *T?*RU ffitetaKX P H4 ^Lfco 



illtU HJ6I= 6N *H*»»(80ml)*ina.T l 

*mw-MJ^A£*0;i.T P H12 tURUx* 
^U-C3|slttttiLfc. 

JUfrbWSSLT 2-x^;u-8-/^;u-7,8-^tK 

Pt <,| JK[2,3-d]t°'J5v>-5(6H)-7|->(2.7g)^^ 
mp. 81-83 deg C 

'H-NMR(CDCl 3 ,200MHz) (5 1.32(3H,t,J=7.6H 
z), 2.73(2H,t,J=7.0Hz), 2.81(2H,q,J=7.6Hz), 3. 
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acquired (2.34 g ) as crystal . 

On one hand it concentrated washing liquid , washed residue 
with ethyl acetate and furthermore 7 and 8 -dihydro pyrido [2 
and 3 -d ] pyrirnidine -5 (6 H ) -on it acquired the(0.46 g ) as 
crystal . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
2.77 (2 H, t, J=7.0Hz ), 3.69 - 3.77 (2 H, m ), 6.05 (1 H, brs ), 
8.63(1 H,s), 8.81 (1 H,s). 

[0429] 

Reference Example 14 

ethyl 2- ethyl -4- hydroxypyrimidine -5-carboxylate (4.9 g ) 
with in N, N- dimethylformamide solution (40 ml ) of 
triethylamine (8.7 ml ) 1 hour it agitatedwith room 
temperature including p- toluene sulfonyl chloride (5.0 g ). 

ethyl N- methyl -;be -alaninate including N, N- 
dimethylformamide solution (5 ml ) of (3.4 g ), 20 hours 
itagitated with room temperature . 

It concentrated, diluted with water, twice extracted with the 
ethylacetate . 

It adjusted organic layer , washed with saturated saline , dried 
with magnesium sulfate . 

It concentrated, melted in ethanol (50 ml ). 

1 hour heating and refluxing it did this solution , sodium 
hydride (oily , 60%, 1 .lg ) with in addition to mixture of 
ethanol (50 ml ). 

It concentrated, diluted with water, it made pH 4 including 
acetic acid . 

thrice it extracted with ethylacetate , gathered organic layer , 
washed with saturated saline , dried with magnesium sulfate . 

It concentrated, 1 hour heating and refluxing it did in residue 
including 6 Nhydrochloric acid solution (80 ml ). 

It made pH 12 including sodium hydroxide , thrice extracted 
with the ethylacetate . 

You gathered organic layer , dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (Only 
ethylacetate ), concentrated, recrystallization did residue from 
isopropyl ether and 2 -ethyl -8-methyl -7, 8-dihydro pyrido [2 
and 3 -d ] pyrirnidine -5 (6 H ) -on it acquired (2.7 g ) as 
crystal . 

mp.81-83degC 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1 .32 (3 H, t, J=7.6Hz ), 2.73 (2 H, t, J=7.0Hz ), 2.8 1 (2 H, q, 
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61(2H,t,J=7.0Hz), 8.72(lH,s). 

[0430] 

###J 15 

^P-h'J>'K75g)$X^/— >U(300ml)[C<h:A^ 
Ls 0 deg C T^*^X^ai:Tt&fi]<tL/co 

X^y— ;U(300ml)lC»a*#,0 deg C T?T> 

tt»tt(107g)£ftfe*SB£L-Cftfc o 

1 H-NMR(DMSO-d6,200MHz) <5 0.90(3H,t,J=7. 
4Hz), 1.55-1.73(2H,m), 2.37(2H,t,J=7.4Hz), 8. 
80(2H,brs), 9.12(2H,brs). 

[0431] 

###J 16 

7K^^b^-h l JOA(;Stt,60%,70g)[C 0 deg C 
3J*n75S?>t6KS(107g)£in*..0 deg C "C 

xh+vy^u^vp^Svx^^^nemosip 



Hi**7kicHai*-B-,iiFifts*pArpH4tLfco 



ft»x^jUTf 4 i§ittaiu*ttji£iiti>,ttifc 

;tffiU »££x— r;u-eifel\ ;JtlxLTx^;u 

e/b-K85.5g)£ftft*SS£LT»fco 
mp. 130-131 deg C 

'H-NMR(CDCl 3 ,200MHz) (5 1.03(3H,t,J=7.8H 
z), 1.39(3H,t,J=7.2Hz), 1.77-1.96(2H,m), 2.77 
(2H,t,J=7.6Hz), 4.38(2H,q,J=7.2Hz), 8.74(1H, 
s). 
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J=7.6Hz ), 3.61 (2 H, t, J=7.0Hz ), 8.72 (1 H, s ). 
[0430] 

Reference Example 1 5 

It melted butyronitrile (75 g ) in ethanol (300 ml ), it made 
saturated with 0 deg C via chlorine gas . 

17 hours it agitated with room temperature . 

It concentrated, filtered residue , washed with ether , dried. 

Suspension doing in ethanol (300 ml ), it made saturated with 

0 deg C via ammonia gas . 

1 2 hours it agitated with room temperature . 

It filtered solid , washed with ethanol . 

It adjusted filtrate and washing liquid , concentrated. 

You washed residue with ether , filtered and you acquired the 
butyro amidine acetate (107 g ) as colorless crystal . 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub>, 200MHz );de 
0.90 (3 H, t, J=7.4Hz ), 1.55 - 1.73 (2 H, m ), 2.37 (2 H, t, 
J=7.4Hz ), 8.80 (2 H, brs ), 9.12 (2 H, brs ). 

[0431] 

Reference Example 1 6 

It added ethanol (1 1) to sodium hydride (oily , 60%, 70g ) 
slowly with 0 deg C, 1 hour agitated with room temperature . 

Including butyro amidine acetate (107 g ), 
[etokishimechirenmaron ] acid diethyl (176 ml ) was added 
with 0 deg C. 

1 hour it agitated with room temperature , 1 hour heating and 
refluxing did. 

It concentrated, washed residue with ether , filtered. 

Suspension doing solid in water, it made pH 4 including 
acetic acid . 

4 times it extracted with ethylacetate , gathered organic layer , 
dried with magnesium sulfate . 

It concentrated, washed residue with ether , filtered and 
itacquired ethyl 4- hydroxy -2- propyl pyrimidine 
-5-carboxylate (85.5 g ) as colorless crystal . 

mp.l30-131degC 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.03 (3 H, t, J=7.8Hz ), 1.39 (3 H, t, J=7.2Hz ), 1.77 - 1.96 (2 
H, m ), 2.77 (2 H, i, J=7.6Hz ), 4.38 (2 H, q, J=7.2Hz ), 8.74(1 
H,s). 
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[0432] 

17 

X^JU 4-tKP^>-2-^Pt°JUt 0| J£v>-5-* 
JU/t^vU— h(5.0g)<fcMJX?JU75>(8.4ml) 

;ux>x^,1-x~;u^p'jK(4.8g)^P^. ^ST* l 
X^;U N-^;i/-i8-7^x*-h(3.3g)0> N,N- 

;1 fliU x^y— ;u(50ml)lci§^Lfco 

g)tx4iy— ;U(50ml)fl);I^«BlCjinS.-C 1 B#Pb1 

aiiHiskLfc. 

ilffiU *1?*»IU ItiS^Pit P H4 <tLfc 0 



MU 6N tt»*»*(80ml)*JlPS.T 5 

o anmiftsgtLfc. 

7KSHb^hU^A£JjQ*_T P H12 fcUMftx* 

^**:/=l:l)lcttUSU6LT 8->^;U-2-^P 
t 0 ;U-7 J 8-vtKPt 0| JK[2 J 3-d]t 0 U^v>-5(6H)- 
*>(3.9g)£fcfl£LT»fco 

mp. 61-62 deg C 

'H-NMRCCDC^OOMHz) 8 1.00(3H,t,J=7.4H 
z), 1.73-1.88(2H,m), 2.73(2H,t,J=7.0Hz), 2.76 
(2H,t,J=5.6Hz), 3.24(3H,s), 3.61(2H,t,J=7.0Hz), 
8.71(lH,s). 

[0433] 

###il8 

X^U 4-^PP-2-(hU^>U^P/^;U)t 0| J5v 
^-S-^JjU^vb-KS.lgJth'JX^^TS^ 
(5.6ml)©T-hTtKP^7>5Sja(20ml)ICXT;U 
N-^U-tf-T^x*— h(2.6g)(D-TK J 5tKP7 
7>»«(3ml)£J«*. Sffllf 15 #«t#Lfco 
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[0432] 

Reference Example 1 7 

ethyl 4- hydroxy -2- propyl pyrimidine -5-carboxylate (5.0 g ) 
with in N, N- dimethylformamide solution (40 ml ) of 
triethylamine (8.4 ml ) 1 hour it agitatedwith room 
temperature including p- toluene sulfonyl chloride (4.8 g ). 

ethyl N- methyl -;be -alaninate including N, N- 
dimethylformamide solution (5 ml ) of (3.3 g ), 12 hours 
itagitated with room temperature . 

It concentrated, diluted with ethylacetate , with water one 
time washed with thrice , saturated saline , dried with 
magnesium sulfate . 

It concentrated, melted in ethanol (50 ml ). 

1 hour heating and refluxing it did this solution , sodium 
hydride (oily , 60%, 1 . lg ) with in addition to mixture of 
ethanol (50 ml ). 

It concentrated, diluted with water, it made pH 4 including 
acetic acid . 

It extracted with ethylacetate , washed organic layer with 
saturated saline , driedwith magnesium sulfate . 

It concentrated, 50 min heating and refluxing it did in residue 
including 6 Nhydrochloric acid solution (80 ml ). 

It made pH 12 including sodium hydroxide , twice extracted 
with the ethylacetate . 

You gathered organic layer , dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(ethylacetate :hexane =1:1 ), concentrated and 8 -methyl -2- 
propyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H )-on it acquired (3.9 g ) as crystal . 

mp.61-62degC 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
1.00 (3 H, t, J=7.4Hz ), 1.73 - 1.88 (2 H, m ), 2.73 (2 H, t, 
J=7.0Hz ), 2.76 (2 H, t, J=5.6Hz ), 3.24 (3 H, s ), 3.61(2 H, t, 
J=7.0Hz),8.71 (1 H,s). 

[0433] 

Reference Example 18 

ethyl 4- chloro -2- (trifluoromethyl ) pyrimidine 
-5-carboxylate (5.1 g ) with in tetrahydrofuran solution (20 
ml ) of triethylamine (5.6 ml ) 15 min itagitated with room 
temperature ethyl N- methyl -;be -alaninate including 
tetrahydrofuran solution (3 ml ) of(2.6 g ). 

It concentrated, diluted with water, thrice extracted with the 
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iliSSL, x$y— ;K50mi)l::;§frLfco 

ZroSSa* , **4b-fh'J^A(»tt. 60%. 0.88 
g)£x$/-^5Oml)<0jKfcfcll=*ajLT 1 

XffiU *-C*MKU BUSJnxT pH4 fcLfc. 



;!$iU ££1= 6N i£8?7k;§;$(60ml)£ JlP^t 5 

o imtattMUt. 

*mfc*MJ«>A*iD*.T pH12 <tU &&X* 

;u-C3EH*aiLfc. 

W$Ji£JfiA6. «EH-7^*i/^ AT?tt«Lfc. 

i§ILT8-^;i>-2-(HJ7;U:tP^U)-7,8-vtK 
Ptf'JK[2^-d]e'JS25>-5(6H)-*>(3.1g)*IS 

mp. 94-96 deg C 

'H-NMR(CDCl 3 ,300MHz) 6 2.82(2H,t,J=6.9H 
z), 3.32(3H,s), 3.72(2H,t,J=6.9Hz), 8.81(lH,s). 



[0434] 
##0"J 19 

xf=-;u 4--i7PP-2-(h l J7;ix7f-p^^;u)t°usv 

>-5-2lJU7|?3rVb— h(5.1g)<th'JX5 : ;i/T5> 
(5.6ml)(7)7 L h : 7tKP77>5§iS(20ml)(CX^;U 
N--f 7?P tf;U- £ -77-*- K3.2g)(7>-rh7 
tKP77>»jS(5ml)SJBA» fiftl* 20 

SfgU Sf&x^l/T*#1RU 7KT-2 |sk ffifD* 

;1$§U x$y— ju(50mi)lc»frLfc. 

„ 7KS^h'J^A(ai4. 60%. 0.88 
g)£x$/-yU(50ml)O>;I£!fellCte]7lT 3 B#B3 

XffiU *"C#1RU iP^-T pH4 tL1zo 



»»ifjiT?«aiL,tiiis*Tj 2 a. law 
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ethylacetate . 

You gathered organic layer , washed with saturated saline , 
dried with magnesium sulfate . 

It concentrated, melted in ethanol (50 ml ). 

1 hour heating and refluxing it did this solution , sodium 
hydride (oily , 60%, 0.88g ) with in addition to mixture of 
ethanol (50 ml ). 

It concentrated, diluted with water, it made pH 4 including 
acetic acid . 

It extracted with ethylacetate , washed organic layer with 
saturated saline , driedwith magnesium sulfate . 

It concentrated, 50 min heating and refluxing it did in residue 
including 6 Nhydrochloric acid solution (60 ml ). 

It made pH 1 2 including sodium hydroxide , thrice extracted 
with the ethylacetate . 

You gathered organic layer , dried with magnesium sulfate . 

It concentrated, recrystallization did residue from diisopropyl 
ether jpl 1 and 8 -methyl -2- (trifluoromethyl ) - 7 and 8 
-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) -on it 
acquired (3.1 g ) as the crystal . 

mp.94-96deg C 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
2.82 (2 H, t, J=6.9Hz ), 3.32 (3 H, s ), 3.72 (2 H, t, J=6.9Hz ), 
8.81 (1 H,s). 

[0434] 

Reference Example 1 9 

ethyl 4- chloro -2- (trifluoromethyl ) pyrimidine 
-5-carboxylate (5.1 g ) with in tetrahydrofuran solution (20 
ml ) of triethylamine (5.6 ml ) 20 minutesit agitated with 
room temperature ethyl N- isopropyl -;be -alaninate including 
tetrahydrofuran solution (5 ml )of (3.2 g ). 

It concentrated, diluted with ethylacetate , with water one 
time washed with twice , saturated saline , dried with 
magnesium sulfate . 

It concentrated, melted in ethanol (50 ml ). 

3 hours heating and refluxing it did this solution , sodium 
hydride (oily , 60%, 0.88g ) with in addition to mixture of 
ethanol (50 ml ). 

It concentrated, diluted with water, it made pH 4 including 
acetic acid . 

It extracted with ethylacetate , with water one time washed 
organic layer with twice , saturated saline , dried with 
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fee 

;li§U aftlc 6N l£i§7K;§;$(60ml)£ljQ*.T 5 
0 »HlnlHHiSlELfc. 

*BHb^hy>A$io*T p hi2 tL.mm^ 

^T*3|HlttaiUc. 

SLt 8-'fV^Ptf;U-2-(H'J7^^-py^;U)-7,8 
-^tKPtfUK[2,3-d]lf l J5v>-5(6H)-^>(3.8g) 

mp. 85-87 deg C 

'H-NMR(CDCl 3 ,200MHz) <5 1.28(6H,d,J=6.0H 
z), 2.74(2H,t,J=8.0Hz), 3.61(2H,t,J=8.0Hz), 5.2 
2-5.35(lH,m), 8.83(lH,s). 

[0435] 

##01) 20 

**<W-MJ^ 60%. 14.7g)*^*-9-> 
■CftLVO deg C T*X$/— ;U(300ml)£*Q;L 

fee 

0 deg C V l,l-S?>^;U^7=5?>«K*(25g) 
<kxh+«>y^U>-7P>gS?x^U(37ml)£BS 

X*/— ;i/(200ml)£aSJnLfc. 

1 B*IH«#U 90 Mnmm.ft.Ltzo 



-(v>^U75/)-4-fcKO*vfc°'J5v>-5-:*j;U 



=f-}\, 2-(v>^U75/)-4-tKP*vfc°U5v>-5 
-*;i"K*vL/-H6.7g)£&fe& B B B £LT*#7i 0 



mp. 170-171 deg C 

'H-NMR(CDCl 3j 300MHz) 5 1.38(3H,t,J=7.2H 
z), 3.26(6H,s), 4.36(2H,q,J=7.2Hz), 8.66(lH,s). 
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magnesium sulfate . 

It concentrated, 50 min heating and refluxing it did in residue 
including 6 Nhydrochloric acid solution (60 ml ). 

It made pH 12 including sodium hydroxide , thrice extracted 
with the ethylacetate . 

You gathered organic layer , dried with magnesium sulfate . 

It concentrated, recrystallization did residue from diisopropyl 
ether jpl 1 and 8 -isopropyl -2- (trifluoromethyl ) - 7 and 8 
-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) -on it 
acquired (3.8 g ) as the crystal . 

mp.85-87deg C 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
1 .28 (6 H, d, J=6.0Hz ), 2.74 (2 H, t, J-8.0Hz ), 3.61 (2 H, t, 
J=8.0Hz ), 5.22 - 5.35 (1 H, m ), 8.83 (1 H, s ). 

[0435] 

Reference Example 20 

sodium hydride (oily , 60%, 14.7g ) was washed with hexane , 
ethanol (300 ml ) was added with 0 deg C. 

1 and 1 -dimethyl guanidine sulfate (25 g ) with 
[etokishimechirenmaron ] acid diethyl (37 ml ) was added to 
order with 0 deg C. 

ethanol (200 ml ) was added. 

1 hour it agitated with room temperature , 90 minute heating 
and refluxing did. 

It concentrated, washed residue with ether , filtered. 

Suspension doing solid in water, it made pH 4 including 
acetic acid . 

Filtering insoluble matter including ethylacetate , ethyl 2- 
(dimethylamino ) - 4 -hydroxypyrimidine -5-carboxylate 
itacquired (27.6 g ) as colorless crystal . 

On one hand separating it does filtrate , water layer with salt 
furthermore 5 time extractions it is with ethylacetate as 
saturated . 

You gathered organic layer , dried with magnesium sulfate . 

It concentrated, washed residue with acetone , filtered 
andfurthermore ethyl 2- (dimethylamino ) - 4 
-hydroxypyrimidine -5-carboxylate it acquired (6.7 g ) as 
colorless crystal . 

mp.l70-171degC 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.38 (3 H, t, J=7.2Hz ), 3.26 (6 H, s ), 4.36 (2 H, q, J=7.2Hz ), 

O CC /1 TT ~ \ 
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[0436] 

21 

-5-*;^*vU- h(5.3g)thUX^;U75>(8.7 
ml)(D N,N-v>T;U^UA7^K^^(40ml)IC p- 

2 B#Pp1 40 KimLtzo 

X^JU N-^U-jS-T^x*— h(58%,5.9g)E> 

N,N-v^;u7tN;uAy=K^^(i0mi)^*p^, m 

13 B^JftfLfco 

XtiSU x^/-;u(50ml)lci§^Lfco 

-<D;§&£. 7K*^h'J^A(;S14, 60%. 1.1 
g)<bx$/-;K50ml)CD;g£^[Cjn*_T 1 Btffl 

;tHsU 7KT:#IRL. Wa££JP*T pH4 tLtz Q 

SffiU 6N £ig7K;W80ml)£AP*_T 3 

7K^b-fhU^A^P^T P H12 <tL. ffFi§x^ 
JUT*3[HlttaiLfco 

^$SJI£II#>. ^l^V^vH; A-e^Lfco 

vU*y;u±i7A^P^h^^-(^Mx^;u 
<D*)lcttU ;lffiLT&££v>fV?Pt 0 ;ux-- 
*r^uA N bS$SSLx 2-(v>^;u7^y)-8-^;u- 
T^vtKpe'jK^-djeu^^^H)-^-^. 

6g)^ e B a<tLr^#fco 
mp, 54-55 deg C 

•H-NMRCCDCb^OOMHz) 8 2.64(2H,t,J=7.2H 
z), 3.15(3H,s), 3.23(6H,s), 3.51(2H,t,J=7.2Hz), 
8.61(lH,s). 

[0437] 

##0lJ 22 

^-hU^?Axh+vK(20%, x^y-JU^;^ 73 
g)(7)x£/— Jl/(400ml)JSiSlC s 0 deg C T* S-^ 
^;U-fV^7|-S*^^^(20g)(txh^V>^b 
>-7P>^vX^jU(29ml)^)IICjjP^/c 0 



8.66(1 H,s). 
[0436] 

Reference Example 21 

ethyl 2- (dimethylamino ) - 4 -hydroxypyrimidine 
-5-carboxylate (5.3 g ) with in N, N- dimethylformamide 
solution (40 ml ) of triethylamine (8.7 ml Equivalent of 2 
hours 40 it agitated with room temperature including p- 
toluene sulfonyl chloride (5.0 g ). 

ethyl N- methyl -;be -alaninate including N, N- 
dimethylformamide solution (10 ml ) of (58% and 5.9 g ), 13 
hours itagitated with room temperature . 

It concentrated, diluted with water, 6 times extracted with the 
ethylacetate . 

You gathered organic layer , dried with magnesium sulfate . 

It concentrated, melted in ethanol (50 ml ). 

1 hour heating and refluxing it did this solution , sodium 
hydride (oily , 60%, 1 .lg ) with in addition to mixture of 
ethanol (50 ml ). 

It concentrated, diluted with water, it made pH 4 including 
acetic acid . 

thrice it extracted with ethylacetate , washed organic layer 
together with saturated saline , dried with magnesium sulfate . 

It concentrated, 30 min heating and refluxing it did in residue 
including 6 Nhydrochloric acid solution (80 ml ). 

It made pH 1 2 including sodium hydroxide , thrice extracted 
with the ethylacetate . 

You gathered organic layer , dried with magnesium sulfate . 

Attaching on [shirikagerukaramukuromatogurafii ] (Only 
ethylacetate ), concentrating and recrystallization doing 
residue from diisopropyl ether jpl 1 2 - (dimethylamino ) - 8 
-methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on it acquired(2.6 g ) as crystal . 

mp.54-55deg C 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
2.64 (2 H, t, J-7.2Hz ), 3.15 (3 H, s ), 3.23 (6 H, s ), 3.51 (2 
H,t, J=7.2Hz),8.61 (1 H,s). 

[0437] 

Reference Example 22 

In ethanol (400 ml ) solution of sodium ethoxide (20%, 
ethanol solution , 73g ), S-methylisothiourea sulfate (20 g ) 
with [etokishimechirenmaron ] acid diethyl (29 ml ) was 
added to order with 0 deg C. 
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co)*sa**l=BjB*-&» WfM^UaKX P H4 ic 
IiL, £*£x— f;u-c3fci\ x^;u 4-fcKn 

*s^-2-(^^+)tryss/>-5-*^7K**>b— 

Kl4.0g)**fettfttLT#fc. 
mp. 148-149 deg C 

'H-NMR(CDCl 3 ,300MHz) d 1.42(3H,t,J=7.2H 
z), 2.60(3H,s), 4.44(2H,q,J=7.2Hz), 8.76(1 H,s). 



[0438] 

##0J 23 

X^U 4-^PP-2-(>^;U^)t° l J5v>-5-*JU 
tK* V U — h(2 5 .0g)t h M X^JUT 5>(22ml)<7> 
X K : 5tKP^7>;t;'^(400ml)IC0 deg CTfX^ 
;U N-{2,4-v^+i"<>v/l')-i3-77-^-h 
(87%,33g)£;13iTL, m^T- 12 B#|UiaM*Lfc. 

SSL. HS$x^;u-c#fRU tKt?3 Ek tSW^ 

SDSL. »3t* X5i/— ;K400ml)l=»«L» 0 d 
eg C T*hU^Axh**>K(20%.x$y-,/|,» 

j«.40g)^jSTLfco 

XftU 7k£ia*-cif &7? P H4 icpSLfco 



waiLfcjsa*a«iL,*T?a-3Tx^;u 8-(2, 

4--^>h^rV^>^;i/)-2-(>5 i ;U^7|-)-5-7|-+V- 
5,6,7,8- J fh : 7tKPt°'jK[2,3-d]t° , J5i/>-6-*;U 
7H+vU-h(40.3g)$Sfe$S B B B <!:LT#7io 

mp. 145-146 deg C 

'H-NMR(CDCl 3 ,300MHz) 5 1.22(1. 2H,t,J=6.9 
Hz), 1.28(1.8H,t,J=6.9Hz), 2.47(1. 8H,s), 2.55 
(1.2H,s), 3.50(0.4H,dd,J=5.4Hz,8.4Hz), 3.66(0. 
4H,dd,J=5.4Hz,13.8Hz), 3.80(3.6H,s), 3.82(2.4 
H,s), 3.91(0.4H,dd,J=8.4Hz,13.8Hz), 4.09-4.25 
(2H,m), 4.32(1. 2H,s), 4.75(1. 2H,s), 4.81(0.4H, 
d,J=14.7Hz), 4.98(0.4H,d,J=14.7Hz), 6.42-6.47 
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1 hour it agitated with room temperature , 1 hour heating and 
refluxing did. 

It concentrated, washed residue with ether , filtered. 

Suspension doing this crystal in water, you adjusted pH 4 
including acetic acid . 

separating it did including ethylacetate . 

It made saturated in water layer including salt , furthermore 
the twice extracted with ethylacetate . 

Gathering organic layer , it dried with magnesium sulfate . 

It concentrated, washed residue with ether , it acquired the 
ethyl 4- hydroxy -2- (methylthio ) pyrimidine -5-carboxylate 
(14.0 g ) as colorless crystal . 

mp.l48-149degC 

<sup>l</sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.42 (3 H, t, J=7.2Hz ), 2.60 (3 H, s ), 4.44 (2 H, q, J=7.2Hz ), 
8.76 (1 H, s ). 

[0438] 

Reference Example 23 

ethyl 4- chloro -2- (methylthio ) pyrimidine -5-carboxylate 
(25.0 g ) with in tetrahydrofuran solution (400 ml ) of 
triethylamine (22 ml ) ethyl N- (2 and 4 -dimethoxy benzyl ) - 
the;be -alaninate it dripped (87% and 33 g ) with 0 deg C, 12 
hours agitatedwith room temperature . 

It concentrated, diluted with ethylacetate , with water one 
time washed with thrice , saturated saline , dried with 
magnesium sulfate . 

It concentrated, melted residue in ethanol (400 ml ), dripped 
sodium ethoxide (20%, ethanol solution , 40g ) with 0 deg C. 

1 hour heating and refluxing it did. 

It concentrated, it adjusted pH 4 with acetic acid including 
thewater. 

It filtered crystal which it precipitated, washed with water and 
ethyl 8- (2 and 4 -dimethoxy benzyl ) - 2 - (methylthio ) - 5 
-oxo -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -6-carboxylate (40.3 g ) as the yellow crystal . 

mp.l45-146degC 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.22 (1.2 H, t, J=6.9Hz), 1.28 (1.8 H, t, J=6.9Hz ), 2.47 (1.8 
H, s ), 2.55 (1 .2 H, s ), 3.50 (0.4 H, dd, J=5.4Hz , 8.4Hz ), 
3.66 (0.4 H, dd, J=5.4Hz , 13.8Hz ),3.80 (3.6 H, s ), 3.82 (2.4 
H, s ), 3.91 (0.4 H, dd, J=8.4Hz , 13.8Hz ), 4.09-4.25 (2 H, 
m ), 4.32 (1 .2 H, s ), 4.75 (1 .2 H, s ), 4.81 (0.4 H, d, 
J=14.7Hz ),4.98 (0.4 H, d, J=14.7Hz ), 6.42 - 6.47 (2 H, m ), 
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(2H,m), 7.14-7.19(lH,m), 8.21(0.6H,s), 8.61(0. 
4H,s). 

[0439] 

24 

X^jU 8-(2,4-V>h^>^>VJl/)-2-(^f^f 
^-)-5-^-^r 7-5,6,7,8-T" t KP bf 'J K[2,3-d] tf 'J 
5v>-6-*;U7t?^i/U— h(40.3g)CDv^5 1 ;UX 
;U*^ri/K5SSft(400ml)lC7K(7ml)t*tt(57.0g) 
£*PtL 7Jl/3>#itTT 160 deg C X 3 B$ 



ftflM4>a>BfteMU 8-(2,4-v>h+v^> 

v;U)-2-(^;U^)-7,8-vtKPt°'JK[2 3 3-d]t 0 
U5$/>-5(6H)-*>(9>lg)£Jtfitefl£LX» 

SffU »**X— rJUXftlV 8-(2,4-v 

UK[2,3-d]t 0l J^V^5(6H)-^>(21.1g)^mfe^ 
ftiLX»fc. 

mp. 151-152 deg C 

^-NMRCCDC^^OOMHz) S2.54(3H,s), 2.62(2 
H,t,J=7.5Hz), 3.57(2H,t,J=7.5Hz), 3.81(3H,s), 
3.82(3H,s), 4.88(2H,s), 6.44-6.48(2H,m), 7.21 
(lH,d,J=7.8Hz), 8.59(lH,s). 

[0440] 

25 

7,8-vtKPt°UK[2>d]t°USv>-5(6H)-^>(l. 
89g), VU>T->K(2:5g), R»*-;Ui/^ A(5.3g). 
10% Pd/C(0.6g) s /^$/^AJR(0.2g)©S^«!l 
<D*»j8E(40ml)* 13 eiHftUftaSlELfco 



7K^b+h ( J^A$iP^TpHlltL.;ll^Lfcc 

»**x*Mti>u*^ufcai:xaaLfc. 

%%££JtU **vi£lb'J>(20rnl)£ 0 deg C 

XjP*_fco 

aax9o»a»Lfc« 
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7.14 - 7.19 (1 H, m ), 8.21 (0.6 H, s ), 8.61 (0.4 H, s ). 
[0439] 

Reference Example 24 

ethyl 8- (2 and 4 -dimelhoxy benzyl ) - 2 - (methylthio ) - 5 
-oxo -5, 6, 7, 8-tetrahydro pyrido in dimethyl sulfoxide 
solution (400 ml ) of [2 and 3 -d ] pyrimidine -6-carboxylate 
(40.3 g )under argon atmosphere 3 hours it agitated with 1 60 
deg C water (7 ml ) withincluding salt (57.0 g ). 

separating it did including water and ethylacetate . 

organic layer with water one time was washed with twice , 
saturated saline . 

It filtered solid in organic layer , 8 - (2 and 4 -dimethoxy 
benzyl ) - 2 - (methylthio ) - 7 and 8 -dihydro pyrido [2 and 3 
-d ] pyrimidine -5 (6 H ) -on it acquired (9.4 g ) as yellow 
crystal . 

On one hand, you washed filtrate with saturated saline , dried 
with the magnesium sulfate . 

It concentrated, washed residue with ether , furthermore 8 - (2 
and 4 -dimethoxy benzyl ) -2 - (methylthio ) - 7 and 8 
-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) -on it 
acquired (21.1 g ) as yellow crystal . 

mp.l51-152degC 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
2.54 (3 H, s ), 2.62 (2 H, t, J=7.5Hz ), 3.57 (2 H, t, J=7.5Hz ), 
3.81 (3 H, s ), 3.82 (3 H, s ), 4.88 (2 H, s ),6.44 - 6.48 (2 H, 
m ), 7.21 (1 H, d, J=7.8Hz ), 8.59 (1 H, s ). 

[0440] 

Reference Example 25 

7 and 8 -dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) -on 
(1.89 g ), maleic acid (2.5 g ), calcium carbonate (5.3 g ),10% 
Pd /C (0.6 g ), aqueous solution (40 ml ) of mixture of 
palladium black (0.2 g ) was done 13hour heating and 
reflux ing . 

It made pH 1 1 including sodium hydroxide , filtered. 

filtrate was neutralized with acetic acid . 

It concentrated, suspension did in chloroform -methanol (10: 
1) solution and itfiltered via basic silica gel . 

filtrate was concentrated, phosphorous oxychloride (20 ml ) 
was added with 0 deg C. 

90 minutes it agitated with room temperature . 

You poured to ice , neutralized with sodium hydroxide . 
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*>U*^*7A<57P7h?7^-(ifi$x^u 
0)^)IC#LT 5-^PPt°'JK[2,3-d]t O| J5v>(0. 
12g)£#fc 0 

'H-NMR(CDCl 3 ,300MHz) 5 7.70( 1 H,d,J=5. 1 H 
z), 9.21(lH,d,J=5.1Hz), 9.23(lH,s), 9.86(lH,s). 

[0441] 

##0"J 26 

4-^PP-<>-tf>^— ;U(7.1g)CD \0%&&it 
-y h 'J ^ A7k 1 OOmOICx K^^UTi^ 
-^7A^P£K(0.79g)^AP^. S;ST? 10 #if # 
Lfc. 

0 deg C 1? l-^;U7|-P-4--hP'<>-if>(5.2ml) 
<7)h;UX>j§^(10ml)^;'iTLs 2 ^PbI 3 

0 #Jt#Lfco 

Situ »**^*-9->^6#ilgftLr i-^pp 

mp. 86-87 deg C 

'H-NMR(CDCl 3 ,300MHz) 5 7. 1 6-7.2 1 (2H,m), 
7.40-7.50(4H,m), 8.06-8. 1 1 (2H,m). 



[0442] 

27 

1 P q-4-[(4-- h P ??-—)V)ttY<-\s-£ >(1 2. 
3g)©X$/— ;U»$S(80ml)l=ftK(80ml)£ttl 

so deg c -einlftLfco 

7.8g iP^.fco 



deg C t? 3 B#P B 1*PHftLfco 

lax.* *e.[=^*«sa*Lfc. 

T? 1 03fet\ttlft-7y*5/t7A-effi*Lfc. 
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5 times it extracted with ethylacetate , dried organic layer 
together with the magnesium sulfate . 

Attaching on [shirikagerukaramukuromatogurafli ] (Only 
ethylacetate ), 5 -chloro pyrido it acquired [2 and 3 -d ] 
pyrimidine (0.12 g ). 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
7.70 (1 H, d, J=5.1Hz ), 9.21 (1 H, d, J=5.1Hz ), 9.23 (1 H, 
s), 9.86(1 H,s). 

[0441] 

Reference Example 26 

4 -chlorobenzene thiol in 1 0% sodium hydroxide aqueous 
solution production liquid (100 ml ) of (7.1 g ) 10 min it 
agitated with room temperature including 
[tetorabuchiruanmoniumuburomido ] (0.79 g ). 

1 -fluoro -4- nitrobenzene it dripped toluene solution (10 ml ) 
of (5.2 ml ) with 0 deg C, equivalent of2 hours 30 agitated 
with room temperature . 

separating it did including ethylacetate , and water washed 
organic layer with saturated saline , dried with magnesium 
sulfate . 

It concentrated, recrystallization did residue from hexane and 
1 -chloro -4- it acquired [ (4 -nitrophenyl ) thio ] benzene 
(12.5 g ) as crystal . 

mp.86-87deg C 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
7.16 - 7.21 (2 H, m ), 7.40 - 7.50 (4 H, m ), 8.06 - 8.1 1 (2 H, 
m). 

[0442] 

Reference Example 27 

1 -chloro -4- it heated to ethanol solution (80 ml ) of [ (4 
-nitrophenyl ) thio ] benzene (12.3 g ) with 80 deg C 
including acetic acid (80 ml ). 

reduced iron was added little by little. 

When foaming started, temperature was lowered to room 
temperature , furthermore reduced iron total 7.8g was added 
little by little. 

When reduced iron all was added and foaming was settled, 
again 3 hours it heated with 80 deg C. 

insoluble matter was filtered, filtrate was concentrated. 

Including saturated sodium bicarbonate * aqueous solution 
and ethylacetate , furthermore insoluble matter wasfiltered. 

separating it did filtrate , with water one time washed organic 
layer with twice , saturated saline , dried with magnesium 
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»**^"y->-ft»x^ju^&s«aLr 4- 

[(4-<7 P P7i-^)ft]7-U >(7.77g)£ <t 
mp. 60-61 deg C 

'H-NMR(CDCl 3 ,200MHz) 6 3.83(2H,brs), 6.64 
-6.71(2H,m), 6.99-7.06(2H,m), 7.13-7.20(2H, 
m), 7.26-7.33(2H,m). 

[0443] 

##0lJ 28 

Ol£ZSf-1t— ;U(9.3ml), xhv^^T^^x 
•t?A^P5K(1.46g)» lO%*iHb-*-h , J^A*» 
jft(l80ml)©£fctt[C 0 deg C V l,4-v<7PP- 
2--hP^>-t*>(17.4g)(Dh^X>5§j$(50ml)S 
JiSTL. 1ST: 3 B#IU]flM*Lfc. 

ifigx^u^ira*. #»Lfc. 

;1$SLT 4-^PP-2--hP-l-px-;u^)'<> 
■lf>(24.5g)*att1fctLT»fc. 

'H-NMR(CDCl 3 ,200MHz) 5 6.79(lH,d,J=8.8H 
z), 7.29(1 H,dd,J=2.6Hz,8.8Hz), 7.43-7.62(5H, 
m), 8.22(lH,d,J=2.6Hz). 

[0444] 

&mm 29 

4-^PP-2-— hP-l-Pxx;U^^-)/<>4f>(24.5 
g)0)X^y-^»*(150ml)ICB»(150ml)*a] 
X., 80 deg C -CftURLfc. 

L-f0^7El*^^l+ I5.4g m*.tz a 



deg C Ic^jSU 4 ftMinll&Lfc. 
tax.* *6l^jg«BSffl*Lfco 
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sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] 
(hexane rethylacetate =1:1 ), concentrated. 

recrystallization doing residue from hexane -ethylacetate , 4 - 
it acquired [ (4 -chlorophenyl ) thio ] aniline (7.77 g ) as 
crystal . 

mp. 60-61 deg C 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
3.83 (2 H, brs ), 6.64 - 6.71 (2 H, m ), 6.99 - 7.06 (2 H, m ), 
7.13- 7.20 (2 H, m ),7.26 - 7.33 (2 H, m ). 

[0443] 

Reference Example 28 

benzenethiol (9.3 ml ), [tetorabuchiruanmoniumuburomido ] 
(1.46 g ), in mixture of 10% sodium hydroxide aqueous 
solution production liquid (180 ml ) 1 and 4 -dichloro -2- 
nitrobenzene itdripped toluene solution (50 ml ) of (17.4 g ) 
with 0 deg C, 3 hours agitated with the room temperature . 

Including ethylacetate , separating it did. 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

Concentrating, 4 -chloro -2- nitro -1- it acquired (phenylthio ) 
benzene (24.5 g ) as oil . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
6.79 (1 H, d, J=8.8Hz ), 7.29 (1 H, dd, J=2.6Hz , 8.8Hz ), 7.43 
- 7.62 (5 H, m ), 8.22 (lH,d, J=2.6Hz ). 

[0444] 

Reference Example 29 

4 -chloro -2- nitro -1- it heated to ethanol solution (150 ml ) 
of (phenylthio ) benzene (24.5 g ) with 80 deg C including 
acetic acid (150 ml ). 

reduced iron was added little by little. 

When foaming started, temperature was lowered to room 
temperature , furthermore reduced iron total 15.4g was added 
little by little. 

When reduced iron all was added and foaming was settled, 
temperature rise it did again in 80 deg C, 4 hours heated. 

insoluble matter was filtered, filtrate was concentrated. 

Including saturated sodium bicarbonate * aqueous solution 
and ethylacetate , furthermore insoluble matter wasfiltered. 

separating it did filtrate , with water one time washed organic 
layer with twice , saturated saline , dried with magnesium 
sulfate . 
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LX 5-<7D D-2-(73i-)i,tt)7-') >( 1 8.4g)£ 

Mtixntz. 

mp. 65-66 deg C 

'H-NMR(CDCl 3 ,200MHz) 6 4.35(2H,brs), 6.69 
-6.78(2H,m), 7.03-7.29(5H,m), 7.37(1 H,d,J=8.0 
Hz). 

[0445] 

##« 30 

»*(130ml)l=BHb«(I)(9.5g)*ftI*» 16 B$M 

Zl;h£=WJ>(120ml)lcjj[];u £blC l-:?P^-3- 
-hP^<>-tf>(25g). tf' J^>(36ml)$in^.r 17 
0 deg C T* 12 B#W«#Lfc. 



jgffiLT l-[(4-^Dn7i-Jl')ft]-3--ha'< 
>-tf>(26.3g)*IS»tLT#fc. 

mp. 56-58 deg C 

'H-NMR(CDCl 3 ,300MHz) (5 7.30-7.53(6H,m), 
8.00-8.06(2H,m). 

[0446] 

##0131 

l-f(4--^aP7xX^U)5 i ^-]-3-xhP'<>-t*>(26. 
lg)tf)X$/— ;UjSjft(160ml)lzRK(160ml)*Jin 
80 deg C -CiDf&Lfc. 

3S5Ett(16.5g)£ ^Lfoin*.. 80 deg CT*1B# 
MftllftUh. 

1? 1 Bftt\ Wivy^^ATflSJlLfc. 
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It concentrated, recrystallization did residue from hexane 
-ethylacetate and 5 -chloro -2- it acquired (phenylthio ) 
aniline (18.4 g ) as crystal . 

mp.65-66deg C 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
4.35 (2 H, brs ), 6.69 - 6.78 (2 H, m ), 7.03 - 7.29 (5 H, m ), 
7.37(1 H, d, J=8.0Hz ). 

[0445] 

Reference Example 30 

4 -chlorobenzene thiol 1 6 hour heating and refluxing it made 
ethanol solution (130 ml ) of (19.1 g ) including the copper 
(I ) oxide (9.5 g ). 

It filtered solid , washed dried with ethanol and. 

12 hours it agitated with 170 deg C this in addition to 
quinoline (120 ml ),furthermore 1 -bromo -3- nitrobenzene 
(25 g ), including pyridine (36 ml ). 

While being warm, you poured to concentrated hydrochloric 
acid which adds ice . 

separating it did including ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Concentrating, 1 - [ (4 -chlorophenyl ) thio ] - 3 -nitrobenzene 
it acquired (26.3 g ) as crystal . 

mp.56-58deg C 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
7.30 - 7.53 (6 H, m ), 8.00 - 8.06 (2 H, m ). 

[0446] 

Reference Example 3 1 

1 - [ (4 -chlorophenyl ) thio ] - 3 -nitrobenzene it heated to 
ethanol solution (160 ml ) of (26.1 g ) with 80 deg C 
including acetic acid (160 ml ). 

It added reduced iron (16.5 g ) little by little, 1 hour heated 
with 80 deg C. 

insoluble matter was filtered, filtrate was concentrated. 

Including saturated sodium bicarbonate * aqueous solution 
and ethylacetate s furthermore insoluble matter wasfiltered. 

separating it did filtrate , with water one time washed organic 
layer with twice , saturated saline , dried with magnesium 
sulfate . 

It concentrated, attached on 

[shirikagerukaramukuromatogurafii ] (hexane : ethylacetate 
=4:1). 
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frbW^llLTS-^PP^x^l/^lTxiJ 
>(5.1g)£*SS£LT»fc. 

2 M£fcfc(4.7g). 



mp. 61-62 deg C 

'H-NMR(CDCl 3 ,200MHz) 5 3.67(2H,brs), 6.57 
( 1 H,ddd,J=l .0Hz,2.6Hz,8.0Hz).6.64( 1 H,t,J=2.0H 
z), 6.70-6.75(1 H,m), 7.10(lH,U=8.0Hz), 7.26 
(4H,s). 

[0447] 

#%#J 32 

4-[(2--hP7x^;U)^^-pxy— ^U(5.0g).X^ 
/— ;i/(85ml). *(15ml)s il7C&(6.7g), i&1b73 
;i/V-t7A(l.lg)^;g-tfT 3 B#P B 1ilPiiii3SLfc 0 

R»x^u$J0*.T*"C 1 H,16ID***T? 1 



ULT 4-[(2-T5y^x-;U)^7|-]7xy-;K3.21 
g)£8H£LTf#fco 

mp. 124-125 deg C 

'H-NMR(CDCl 3 ,200MHz) (5 4.27(2H,brs), 5.02 
(lH,brs), 6.65-6.78(4H,m), 7.02-7.08(2H,m), 7. 
1 5-7.23(1 H,m), 7.40(lH,dd,J=1.8Hz,7.6Hz). 



[0448] 
##0"J 33 

(4--hP^x-;U)>^y— jU(4.7g)i:h'JX^;U7 
S^S^mOCDxh^tKP^^^^iKlOOmOlCO 
deg C -cy$>X;U*x^piJK(2.6ml)£;l$T 

0 deg CT»20#if#Lfco 

MU *tS»x^;u*JiPx.T»aLfco 



Og)S»lfteatLT#fc. 

•H-NM^CDClj^OOMHz) 53.07(3H,s), 5.34(2 
H,s), 7.57-7.64(2H,m), 8.24-8.30(2H,m). 



2003-11-11 

It concentrated, recrystallization did residue from hexane 
-isopropyl ether and 3 - itacquired [ (4 -chlorophenyl ) thio ] 
aniline (5.1 g ) as crystal . 

Furthermore second crystal was acquired from mother liquor 
(4.7 g). 

mp.61-62degC 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
3.67 (2 H, brs ), 6.57 (1 H, ddd, J=l .0Hz , 2.6Hz , 8.0Hz ). 
6.64(1 H,t, J=2.0Hz) 6.70 -6.75 (1 H,m), 7.10(1 H, t, 
J=8.0Hz ), 7.26(4 H, s ). 

[0447] 

Reference Example 32 

4 - [ (2 -nitrophenyl ) thio ] phenol (5.0 g ), ethanol (85 ml ), 
water (15 ml ), reduced iron (6.7 g ), mixing calcium chloride 
(1.1 g ), 3 hours heating and refluxing it did. 

celite filtration it did, concentrated filtrate . 

With water one time you washed with one time , saturated 
saline including the ethylacetate , dried with magnesium 
sulfate . 

It concentrated, recrystallization did residue from diisopropyl 
ether jpl 1 and 4 - itacquired [ (2 -amino phenyl ) thio ] phenol 
(3.21 g) as crystal . 

mp.l24-125degC 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
4.27 (2 H, brs ), 5.02 (1 H, brs ), 6.65 - 6.78 (4 H, m ), 7.02 - 
7.08 (2 H, m ), 7.15 -7.23 (1 H, m ), 7.40 (1 H, dd, J=1.8Hz , 
7.6Hz ). 

[0448] 

Reference Example 33 

(4 -nitrophenyl ) methanol (4.7 g ) with in tetrahydrofuran 
solution (100 ml ) of triethylamine (5.2 ml ) methane sulfonyl 
chloride (2.6 ml ) wasdripped with 0 deg C. 

20 minutes it agitated with 0 deg C. 

It concentrated, separating it did including water and 
ethylacetate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

It concentrated, 4 -nitrobenzyl methane sulfonate it acquired 
(7.0 g ) as colorless crystal . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
3.07 (3 H, s ), 5.34 (2 H, s ), 7.57 - 7.64 (2 H, m ), 8.24 - 8.30 
(2 H,m). 



Page 406 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



2003-11-11 



[0449] 

###J 34 

7Kl^b^HJ^A0S14 > 60%. \Ag)i^M-> 
^ftl\xK^tKP^>(100ml)lC!l;§£i± 

tZo 

0 deg C X* 3 5 5-v^x-;U-lH-t 0: 7y— ;U(6.8g) 

■*»iL.sa-e3o»«tfLfco 

0 deg C 1? 4--KP^>v;U^>X;U^— h 
(7.0g)£ Jin*, 1ST? 4 RHfltttLfco 

ft»x^U$ft]X.T*-C 3 EkttfQft 



;!$SU x£/— ;U(85ml). 7K(15ml). SI5clfc(10 

g), tft<b*;^>^A(i.7g)*Jn*T2B#ra/nj»a 
3SELfco 

XffiU «**S?x^;ux— r-;UT?ftoT4-[(3,5 

>(1.86g)teStLT»fc 0 
mp. 129-131 deg C 

l H-NMR(CDCl 3 ,200MHz) <53.60(2H,brs), 5.27 
(2H,s), 6.59(2H,d,J=8.8Hz), 6.63(lH,s), 6.92(2 

H, d,J=8.8Hz), 7.30-7.45(8H,m), 7.87(2H,dd,J= 

I. 2Hz,8.2Hz). 

[0450] 

35 

t-^;u 4-[(5-(3-(3-^np37xy+i/)7 r xijy)-2 

->5 L ;U-6J-vtKPt 0| JK[2,3-d]t O| J^V>-8(5H) 

(4J3g)£ft»x^;U(20ml)lci:frU4N i£S£ 
(BHxwb»a % 20mi)*iliTL,*il-e 1 B# 

^ffiUc^B B B £;lSxLT N-[3-(3-<?PP7xy* 
v)7xx;u]-2->T^-8-[2-7|-^y-2-(l-lf^ : 7V 
x;u)x^;u]-5,6,7,8-T-h5tKPtf l JK[2 f 3-d]tf 
U5^>-5-T5> = ffl||*(3.93g)$»lfelSai: 



mp. 156-158 deg C 

5c*»«ftt C 26 H 29 N 6 0 2 C1-3HC1- 
3H 2 0 fcLT 



[0449] 

Reference Example 34 

You washed sodium hydride (oily , 60%, 1 .4g ) with hexane , 
suspension did in the tetrahydrofuran (100 ml ). 

With 0 deg C 30 minutes it agitated with room temperature 3 
and 5 -biphenyl -lH-pyrazole including (6.8 g ). 

With 0 deg C 4 hours it agitated with room temperature 4 
-nitrobenzyl methane sulfonate including the(7.0 g 

It concentrated, with water one time it washed with thrice , 
saturated saline including ethylacetate , dried with magnesium 
sulfate . 

It concentrated, 2 hours heating and refluxing it did ethanol 
(85 ml ), water (15 ml ), reduced iron (10 g ), including 
calcium chloride (1 .7 g ). 

celite filtration it did, concentrated filtrate . 

With water one time you washed with thrice , saturated saline 
including the ethylacetate , dried with magnesium sulfate . 

It concentrated, washed residue with diethyl ether and 4 - it 
acquiredf (3 and 5 -biphenyl -lH-pyrazole -1- yl ) methyl ] 
aniline (1 .86 g ) as crystal . 

mp.l29-131degC 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 200MHz );de 
3.60 (2 H, brs ), 5.27 (2 H, s ), 6.59 (2 H, d, J=8.8Hz ), 6.63 (1 
H, s ), 6.92 (2 H, d, J=8.8Hz ), 7.30 - 7.45(8 H, m ), 7.87 (2 H, 
dd 5 J=1.2Hz, 8.2Hz ). 

[0450] 

Reference Example 35 

t-butyl 4- [ (5 - (3 - (3 -chlorophenoxy ) anilino ) - 2 -methyl 
-6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) 
acetyl ] - 1 -piperazine carboxylate it melted (4.13 g ) in 
ethylacetate (20 ml ), dripped 4 Nhydrochloric acid 
(ethylacetate solution , 20ml ), 1 hour agitated with room 
temperature . 

Filtering crystal which it precipitated, N- [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -8- [2 -oxo -2- (1 
-piperazinyl ) ethyl ]- 5, 6, 7 and 8 -tetrahydro pyrido it 
acquired [2 and 3 -d ] pyrimidine -5 -amine trihydrochloride 
(3.93 g ) as colorless crystal . 

mp.l56-158degC 



elemental analysis values 

C<sub>26</sub>H<sub>29</sub>N<sub>6</sub>0<sub>2</sub>Cl*3HCl 
*3H<sub>2</sub>0 doing 
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Calcd. C,47.57; H,5.83; N,12.80; Cl,21.60. 

Found C,47.58; H,5.94; N,13.10; Cl,21.62. 

l H-NMR(DMSO-d 6) 300MHz) 8 1.80-1.96(1H, 
m), 2.04-2.1 6(1 H,m), 2.52(3H,s), 2.96-3.24(5 
H,m), 3.52-3.82(6H,m), 4.76(2H,brs), 6.30(1H, 
dd,J=1.8Hz,7.8Hz), 6.48(lH,t,J=2.1Hz), 6.61(1 
H,d,J=9.9Hz), 6.95-6.98(1 H,m), 7.04(1 H,t,J=2.1 
Hz), 7.15-7.20(2H,m), 7.41(lH,t,J=8.1Hz), 8.0 
3(1 H,s), 9.62(1 H,brs). 

[0451] 

##0J 36 

2->5 1 ;U-7,8-vtKPt 0 UK[2,3-d]t O| j;v>-5(6 
H).^->(1.0g)a»$ry-;U»?ft(20ml)lC7K*<b 
ttmi-W5H0.S5g)ZtDz.s SfflT? 30 »a 

*tt. ftKx^UflWfr&If »x*;i,:X*y- 
;U=l0:l)IZ^Lfc o 

SflSU »aS^fV^Pe^X— r;U"C2toT 2- 
5,6,7,8-^h^tKPt 0 UK[2,3-d]t 0| J^v 
>-5-*-;K0.86g)£fcfeeSfcLTf&fc o 

mp. 1 59-160 deg C 

'H-NMRtCDC^OOMHz) 6 1.78-1. 89(lH,m), 
2.01-2.09(lH,m), 2.44(3H,s), 3 .38-3 .46(1 H,m), 
3.56-3.64(1 H,m), 4.78(lH,t,J=3.6Hz), 5.75(1 
H,brs), 7.96(lH,s). 

[0452] 

###J 37 

2->^;U-5,6 3 7 } 8-xh^tKPt 0 gK[2 5 3-d]t 0 USv 
>-5-7h-;U(O.8Og)0h;UX>;i^(2Oml)[rv^ 
xx^7fxX7t-sU^U7vK(1.24ml)<t l,8-v71ft* 
S/^P[5.4.0]-7-^>x-b>(0.86ml)SJlPA,Sa 

-e i B*H8«ttLfco 

7K^iP^T 5 »M«#Lfc*.KBx^^jn 
;ur*2@ttaiLfco 

»x^;KD^)|zftL. XIBU «*£«»x* 
;U-^*tl">fre>S«6BLT 5-7vK-2-^;U-5, 
6J J 8--Th7tKPt O| JK[2,3-d]t° l J=v>(0.37g)J 
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Calcd.C, 47.57;H, 5.83;N, 12.80;C1, 21.60. 

FoundC, 47.58;H, 5.94;N, 13.10;C1, 21.62. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub>, 300MHz );de 
1.80- 1.96(1 H,m), 2.04 -2.16(1 H,m),2.52 (3 H, s ), 
2.96 - 3.24 (5 H, m ),3.52 - 3.82 (6 H, m ), 4.76 (2 H, brs ), 
6.30 (1 H, dd, J=1.8Hz , 7.8Hz ), 6.48 (1 H, t, J=2.1Hz ), 6.61 
(1 H, d, J=9.9Hz ), 6.95 - 6.98 (1 H, m ),7.04 (1 H, t, 
J=2.1Hz ), 7.15 - 7.20 (2 H, m ), 7.41 (1 H, t, J-8.1Hz ), 8.03 
(1 H,s), 9.62(1 H, brs ). 

[0451] 

Reference Example 36 

2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on in methanol solution (20 ml ) of (1 .0 g ) 30 minutesit 
agitated with room temperature including sodium borohydride 
*(0.35g). 

It concentrated, residue attached on 

[shirikagerukuromatogurafii ] (From only basic , ethylacetate 
ethylacetate :ethanol =10:1 ). 

It concentrated, washed residue with isopropyl ether and 2 - 
[mechiruu ] 5, 6, 7and 8 -tetrahydro pyrido it acquired [2 and 

3 -d ] pyrimidine -5-ol (0.86 g ) as colorless crystal . 

mp.l59-160degC 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1 .78 - 1 .89 (1 H, m ), 2.01 - 2.09 (1 H, m ), 2.44 (3 H, s ), 
3.38 - 3.46 (1 H, m ),3.56 - 3.64 (1 H, m ), 4.78 (1 H, t, 
J=3.6Hz ), 5.75 (1 H, brs ), 7.96 (1 H, s ). 

[0452] 

Reference Example 37 

2 -methyl -5, 6, 7, 8-tetrahydro pyrido in toluene solution (20 
ml ) of [2 and 3 -d ] pyrimidine -5-ol (0.80 g ) 1 hour it 
agitated with room temperature diphenyl phosphoryl azide 
azido (1.24 ml ) with 1 and 8 -diazabicyclo [5.4 . 0] - 7 
-undecene including the(0.86 ml ). 

Including water separating it did 5 min after 
agitating,including ethylacetate . 

It made saturated in water layer including salt , furthermore 
the twice extracted with ethylacetate . 

It adjusted organic layer , dried with magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafli ] (Only 
basic , ethylacetate ), concentrated, recrystallization did 
residue from ethylacetate -hexane and 5 -azido -2- methyl -5, 
6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] pyrimidine 
(0.37 g ) as colorless crystal . 
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X^MD^bftiSx^JU:!*/— 7U=5:l)IC 

oT£blC 5-TvK-2-y^;U-5,6,7,8-xh7tKP 
lf'JK[2,3-d]e'J5i?>(0.12g)Siife«atL-C 

mp. 122-123 deg C 

'H-NMR(CDCl 3 ,300MHz) (5 1 .86-1. 97(1 H,m), 
2.00-2.08(lH,m), 2.49(3H,s), 3.42-3.58(2H,m), 
4.12(lH,t,J=3.6Hz), 5.81(lH,brs), 8.06(lH,s). 



[0453] 

#%« 38 

^ffHbV^AT^S^Ato^g)^ H7fcK 
P^7>(10ml)^jS;^lC 0 deg C V 5-7vK-2- 
y^;U-5,6,7,8-T-h7th*ntf'JK[2,3-d]bf'J5S/> 
(0.40g)£AQ*., 0 deg C T* 1 ^M«#f Lfc. 

0 deg C T? IN *»fl::i-h'J^A*»»*fSi& 
#*5** 5 #IW«#Lfc. 



igX^KD^frbltitx^kX*/— ;U=5:1) 
f=#U ;IHLT 2->^;U-5 > 6,7 ) 8-xh7tKPt° 
yK[2,3-d]bf'J5$?>-5-75>(0.14g)£7 : E>U77 

'H-NMRCCDCb.SOOMHz) <5 1.6-2.0(2H,m), 2. 
45(3H,s),- -3.4-3.5(1 H,m), 3.5-3.6(lH,m), 4.02(1 
H,brs), 5.89(lH,brs), 8.07(lH,s). 

[0454] 

39 

X^JU (2->^U-5-:**7-6J-vfcKPt:'JK[2, 
3-d]t°USv>-8(5H)->OU)7-trf— h(0 50g)CD 
x$y-;u»a(iOmi)r=**<b*^*^-h'J^ 
A(0.1 lg)^ADXs 2 Rffl&t n Ltz a 

*tt, »»X*;U:X*/-,JU=lO:l)l=ttLfc. 



ftRgU X^U (5-tKP*v-2->^U-6,7-vfc 
KPe'JK[2,3-d]t 0 'J5v>-8(5H)->r;U)7-lr7 i - 
h(0.49g)£aStt«BiLTWfc. 
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It attached on [shirikagerukaramukuromatogurafii ] (From 
only ethylacetate ethylacetate :ethanol =5:1 ), concentrated 
mother liquor , washed residue with isopropyl ether and 
furthermore 5 -azido -2- methyl -5, 6, 7, 8-tetrahydro pyrido it 
acquired [2 and 3 -d ] pyrimidine (0.12 g ) as colorless 
crystal . 

mp.!22-123degC 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.86 - 1.97 (1 H, m ), 2.00 - 2.08 (1 H, m ), 2.49 (3 H, s ), 
3.42 - 3.58 (2 H, m ),4.12 (1 H, t, J=3.6Hz ), 5.81 (1 H, brs ), 
8.06(1 H,s). 

[0453] 

Reference Example 38 

In tetrahydrofuran (10 ml ) suspension of lithium aluminum 
hydride Niu * (0.24 g ) with 0 deg C 1 hour itagitated with 0 
deg C 5 -azido -2- methyl -5, 6, 7, 8-tetrahydro pyrido 
including [2 and 3 -d ] pyrimidine (0.40 g ). 

Until foaming is settled, it added 1 Nsodium hydroxide 
aqueous solution production liquid with 0 deg C, 5 min 
agitated. 

It filtered via celite . 

On one hand, you washed residue on celite with 
methanol concentrated washing liquid , melted in 
ethylacetate , mixed with filtrate ahead, dried with magnesium 
sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (From 
only basic , ethylacetate ethylacetate :ethanol =5:1 ), 
concentrated and 2 -methyl -5, 6, 7, 8-tetrahydro pyrido it 
acquired [2 and 3 -d ] pyrimidine -5-amine (0.14 g ) as 
amorphous . 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 1.6 
- 2.0 (2 H, m ), 2.45 (3 H, s ), 3.4 -3.5 (1 H, m ), 3.5 - 3.6 (1 
H, m ), 4.02(1 H, brs ), 5.89 (1 H, brs ), 8.07 (1 H, s ). 

[0454] 

Reference Example 39 

In ethanol solution (10 ml ) of ethyl (2 -methyl -5-oxo -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) 
acetate (0.50 g ) 2 hours it agitated with the room temperature 
including sodium borohydride * (0.1 1 g ). 

It concentrated, residue attached on 
[shirikagerukuromatogurafii ] (basic , ethylacetate : ethanol 
=10:1 ). 

It concentrated, it acquired ethyl (5 -hydroxy -2- methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) 
acetate (0.49 g ) as oil . 
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l H-NMR(CDCl 3 ,300MHz) d 1.28(3H,t,J=7.2H 
z), 1.87-1.98(lH,m), 2.00-2.07(1 H,m), 2.41(3 
H,s), 3.29-3.36(lH,m), 3.66-3.75(lH,ni), 4.20 
(2H,q,J=7.2Hz), 4.38(2H,s), 4.71-4.73(lH,m), 
7.88(lH,s). 

[0455] 

40 

X^U (5-tKP+V-2-^>U-6 5 7-vtKPt e 'jK 
[2,3-d]tfU5v>-8(5H)-f;U)7-lrT— h(0.49g) 
Oh;UX>?g^(l0ml)ICv^x^;L/7txX/1x'j;U7 
vK(0.50ml)£ l,8-v71ftfv^n[5.4.0]-7-O> 
T r -tr>(0.34ml)^ilP^.^;S-e 12 B^f^L 

JUTrftoTX^U (5-7vK-2-^;U-6,7-^tK 
□ e'JK[2,3-d]t°'JSv>-8(5H>-r;U)7-tr^-h 
(030g)£fcfe*6fifcLT»fc o 

mp. 104-105 deg C 

l H-NMR(CDCl 3 ,200MHz) <5 1 .28(3H,t,J=7.4H 
z), 2.00-2.78(2H,m), 2.47(3H,s), 3.29-3.40(lH, 
m), 3.61-3.74(lH,m), 4.21(2H,q,J=7.4Hz), 4.34 
(lH,d,J=17.2Hz), 4.45(lH,d,J=17.2Hz), 4.61(1 
H,t,J=4.0Hz), 8.04(1 H,s). 

[0456] 

###J 41 

4.tKP+i/-2->T;Ut°U5v>-5-*;U7K>|gx 
^;U(L8g). MJ X^JU75>(4.2ml)£ DMF(25m 
l)l::J8frU *ftT. ^bhv;U(1.9g)£Aa*_, 

sa-e i «i««ftLfco 

4-(^Pt°;U7S^)l§^t-^;K2-0g)^DMF(20 



^^v'J*<f;U*^A^PVK^^-(}§ai 
*«:ftHx^;u//\*-y->)tffli^T««L. N- 
(5-xh+v*>U7H-^-2-y^;ue«J5v>-4--f 
;u)-4-(^Pt°;u75/)ISK t-^K»-ig)**» 
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<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
1.28 (3 H, t, J=7.2Hz), 1.87- 1.98(1 H, m ), 2.00-2.07(1 H, 
m ), 2.41 (3 H, s ), 3.29 -3.36 (1 H, m ), 3.66 - 3.75 (1 H, m ), 
4.20 (2 H, q, J=7.2Hz ), 4.38 (2 H, s ), 4.71 - 4.73 (1 H, m ), 
7.88(1 H,s). 

[0455] 

Reference Example 40 

In toluene solution (10 ml ) of ethyl (5 -hydroxy -2- methyl 
-6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) 
acetate (0.49 g ) 12 hours it agitated with the room 
temperature diphenyl phosphoryl azide azido (0.50 ml ) with 
1 and 8 -diazabicyclo [5.4 . 0] - 7 -undecene including (0.34 
ml ). 

separating it did including water and ethylacetate . 

With water one time you washed organic layer with twice , 
saturated saline , driedwith magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (Only 
ethylacetate ), concentrated, washed residue with the 
isopropyl ether and it acquired ethyl (5 -azido -2- methyl -6, 
7-dihydro pyrido [2 arid 3 -d ] pyrimidine -8 (5 H ) -yl ) 
acetate (0.30 g ) as colorless crystal . 

mp.!04-105degC 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 

1.28 (3 H, t, J=7.4Hz ), 2.00 - 2.78 (2 H, m ), 2.47 (3 H, s ), 

3.29 - 3.40 (1 H, m ), 3.61 -3.74 (1 H, m ), 4.21 (2 H, q, 
J=7.4Hz ), 4.34 (1 H, d, J=17.2Hz ), 4.45 (1 H, d, J=17.2Hz ), 
4.61 (1 H, t, J=4.0Hz ), 8.04 (1 H, s ). 

[0456] 

Reference Example 41 

4 -hydroxy -2- methyl pyrimidine -5-carboxylic acid ethyl 
(1 .8 g ), it melted triethylamine (4.2 ml ) in DMF (25 ml ), 1 
hour itagitated with room temperature including under ice 
cooling , tosyl chloride (1 .9 g ). 

4 - Including DMF (20 ml ) solution of (propyl amino ) 
butanoic acid t-butyl (2.0 g ), 3 hours itagitated with room 
temperature . 

It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent : ethylacetate /hexane ), N- (5 -ethoxy carbonyl -2- 
methyl pyrimidine -4- yl ) - 4 - itacquired (propyl amino ) 
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'H-NMR (200MHz, CDC1 3 ) 6 0.85 (3H, t, J 
= 7.5 Hz), 1.37 (3H, t, J = 7.1Hz), 1.44 (9 
H, s), 1.56-1.67 (2H, m), 1.85-1.93 (2H, m), 
2.23 (2H, t, J= 7.4 Hz), 2.50 (3H, s), 3.35 
(2H, t, J = 7.5 Hz), 3.54 (2H, t, J = 7.1Hz), 
4.32 (2H, q, J = 7.1 Hz), 8.48 (1H, s). 

[0457] 

#%0>J 42 

N-(5-Ih*^*;ix/t^;U-2->^Ufc°U5v>-4- 

-0i/)-4-c?ofcr;i/75y)i§& t-7?;u(i.ig)£x 
^y-^(25ml)lCjt^L, *'J^A t-?MrvK(0. 
lg)£An*, 50 deg C, 2 tifffitiaMLtzo 

gjterau in o±yM*mmiM*-. mm 



BiaiC 6N tfcBt(lQml)$fll;U 100 deg C. 1 B# 

mmfcmi-w?i*7k%mm*.. »»x*/-u 



*«:»»x^^/^4r-9->)*fflt^T««L, 2- 
^^;U-9-'^Pt ,, ;U-6,7,8,9- : fh7tKP-5H-t° , J5 
K[4,5-b]7Hftf>-5-^->(0.3g)$«ife*'f;UtL 

'H-NMR (300MHz, CDC1 3 ) 6 0.99 (3H, t, J 
= 7.5 Hz), 1.64-1.74 (2H, m), 2.30-2.38 (2 
H, m), 2.54 (3H, s), 2.74 (2H, t, J = 7.5 H 
z), 3.39 (2H, t, J= 6.5 Hz), 3.73-3.78 (2H, 
m), 8.58 (1H, s). 

[0458] 

#%0fl 43 

2-x^;u-4-tKP+vtf'J5v>-5-*;i/7t?>Kx 

^yU(20g), h'JXT^75>(28ml)^ DMF(80ml) 

icss^u 7K;pT. ffi<bh*>;u(20g)^ jnx., M 
;sr* 3 wimatf ufc. 

l-I^-2-tfP'JK>(15g)£ 4N zKmw-MJ^ 
A7K;tjS(75ml)lc*p^, 8 RIHL itjffiLfco 
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butanoic acid t-butyl (1.1 g ) as light brown oyl . 

<sup>l</sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
0.85 (3 H, t, J=7.5Hz ), 1.37 (3 H, t, J=7.1Hz ), 1.44 (9 H, s ), 
1.56- 1 .67 (2 H, m ), 1 .85 - 1 .93(2 H, m ), 2.23 (2 H, t, 
J=7.4Hz ), 2.50 (3 H, s ), 3.35 (2 H, t, J=7.5Hz ), 3.54 (2 H, t, 
J=7.1Hz ), 4.32 (2 H, q, J=7.1Hz ), 8.48 (1 H, s ). 

[0457] 

Reference Example 42 

N- (5 -ethoxy carbonyl -2- methyl pyrimidine -4- yl ) - 4 - it 
melted (propyl amino ) butanoic acid t-butyl (1.1 g ) in 
ethanol (25 ml ), 50 deg C, 2 hours it heated including 
potassium t-butoxide (0.1 g ). 

It removed solvent , it extracted with ethylacetate including 1 
Ncitric acid aqueous solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

100 deg C, 1 hour it heated to residue including 6 
Nhydrochloric acid (10 ml ). 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of 
[shirikagerukaramukuromatogurafli ] (elution 
solvent :ethylacetate /hexane ), 2 -methyl -9-propyl -6, 7, 8, 
9-tetrahydro -5H- it acquired thefpirimido ] [4 and 5 -b ] 
azepine -5-on (0.3 g ) as colorless oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
0.99 (3 H, t, J-7.5Hz ), 1.64 - i .74 (2 H, m ), 2.30 - 2.38 (2 H, 
m ), 2.54 (3 H, s ), 2.74(2 H, t, J=7.5Hz ), 3.39 (2 H, t, 
J=6.5Hz ), 3.73 - 3.78 (2 H, m ), 8.58 (1 H, s ). 

[0458] 

Reference Example 43 

2 -ethyl -4- hydroxypyrimidine -5-carboxylic acid ethyl (20 
g ), it melted triethylamine (28 ml ) in DMF (80 ml ), 3 hours 
itagitated with room temperature including under ice cooling , 
tosyl chloride (20 g ). 

1 -ethyl -2- pyrrolidone (15 g ) in addition to 4 Nsodium 
hydroxide aqueous solution production liquid (75 ml ), 8 
-hour , reflux it did. 
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DMF(100ml)l::R}SU 5fc 
0DJEJ£SS4 , lc*}ftTJlOa.fc. 

ms, 3 Htm***. »«*s*L/=. 



&S€ DMF(250ml)l=»frU ftH*'J^A(28 

g). a^ftx^KiimO^in^.M-c- ftft 

»«*B*U N-(5-Xh^ri/*^7|?-;U-2-X^ 
;i/br'J5$/>-4--f;u)-4-(x^jU75/)I&l|x* 
;u(2ig)taM*ft*-f^Lr#fc. 

'H-NMR (300MHz, CDC1 3 ) 5 1.14-1.47 (12 
H, m), 1.63-2.05 (2H, m), 2.33 (2H, t, J = 
7.5 Hz), 2.78 (2H, q, J = 7.6 Hz), 3.45 (2H, 
q, J = 7.0 Hz), 3.57 (2H, t, J = 7.5 Hz), 4. 
09-4.17 (2H, m), 4.33 (2H, q, J = 7.2 Hz), 
8.51 (1H, s). 

[0459] 

##0«44 

N-(5-Xh+i/*yU7t?x^-2-X^;ue'J5i?>-4- 
-f;U)-4-(X^,U75/)l&i£x^l,(21g)£ DMF 
(200ml)l=»3^L» *'J^A t-?h**>K(8.5g)£ 
taXs 80 deg C, 2 ftlffljHi&Lf::. 

*«*BSU IN ttM*jD3L, RKx^Tftt 



»***>'jay;idJ7A*PTh$f77<i'-(»tij 
»«:Brax^u//v*-y->)£ffli*Ttt«U X 

»fe:f-OK12g)£#fc. 



^--f;U(2g)IC 6N ttK(10ml)£ft];U 100 deg 

c. 1 B#lfflfti!»Lfc. 



2003-11-11 

It removed solvent , suspension did residue in DMF (100 
ml ),under ice cooling added in reaction mixture ahead. 

After room temperature , 3 hours agitating, solvent was 
removed. 

Including water, after washing, it neutralized with 
ethylacetate making use of 1 Ncitric acid aqueous solution , 
extracted with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It melted residue in DMF (250 ml ), overnight it agitated with 
the room temperature potassium carbonate (28 g ), including 
ethyl iodide (1 1 ml ). 

It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , N- (5 -ethoxy carbonyl -2- ethyl 
pyrimidine -4- yl ) - 4 - it acquired (ethylamino ) ethyl 
butyrate (2 1 g )as light brown oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 . 14 - 1 .47 (12 H, m ), 1 .63 - 2.05 (2 H, m ), 2.33 (2 H, t, 
J=7.5Hz ), 2.78 (2 H, q, J=7.6Hz ), 3.45(2 H, q, J-7.0Hz ), 
3.57 (2 H, t, J=7.5Hz ), 4.09 - 4.17 (2 H, m ), 4.33 (2 H, q, 
J=7.2Hz),8.51 (1 H,s). 

[0459] 

Reference Example 44 

N- (5 -ethoxy carbonyl -2- ethyl pyrimidine -4- yl ) - 4 - it 
melted (ethylamino ) ethyl butyrate (21 g ) in DMF (200 ml ), 
80 deg C, 2 hours it heated including potassium t-butoxide 
(8.5 g). 

It removed solvent , it extracted with ethylacetate including 1 
Nhydrochloric acid . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

residue was refined making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /hexane ), light brown oyl (12 g ) 
wasacquired. 

100 deg C, 1 hour it heated to oyl (2 g ) including 6 
Nhydrochloric acid (10 ml ). 

Including sodium bicarbonate water solution , it extracted 
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T'tttBLfco 

XT;U-6,7 > 8 ) 9--rh7th*P-5H-t° l J5K[4,5-b]7' 
tffc°>-5-*>(1.4g)£;jfcj|fe;M;L^LT*#fc 0 



'H-NMR (300MHz, CDC1 3 ) <5 1.24-1.34 (6H, 
m), 2.29-2.38 (2H, m), 2.72-2.85 (4H, m), 
3.38 (2H, t, J = 6.3 Hz), 3.86 (2H, q, J = 
7.2 Hz), 8.61 (lH,s). 

[0460] 

##0IJ45 

2-x?jU-4-bKn4ri'-h? l JS2?:/-5-4HU#:/ift 
X^;U(5.1g), h , JX^L,75>(9ml)£DMF(80m 
l)l=»frU ?K#T, *<bhi/^U(5.2g)*Jnx» 

Mst?3i$raai#Lfco 

4-(v^P^Pt 0 ;i/TS/)ISK t-^;i/(5.4g)(D T 
HF(30ml)»»L A(9g)£iB*.» 

»«£BSU 7k£7JD*.. it&X^UT'ttthL 

fee 



K(3.5g)£JJD*.» 80 deg C, 2 ftlHMnMLfe. 

x^UT?ttdiLfco 



*fe*-f^(4.6g)*#fc. 



*-fJH2.3g)IC 6N i&i£(10ml)£J)Q*., 100 deg 

c 1 ttmamLtzo 

P^Pt°;U-2-X^;U-6,7,8,9-^hvtKP-5H-t° 
U5K[4,5-b]7tft?>-5-;J->(1.4g)£*lfe?|-'OU 
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with ethylacetate . 

After washing, it dried organic layer with water and saturated 
saline makinguse of anhydrous magnesium sulfate , removed 
solvent , 2 and 9 -diethyl -6, 7, 8, 9-tetrahydro -5H- it 
acquired [pirimido ][4 and 5 -b ] azepine -5-on (1.4 g ) as pale 
yellow oyl . 

<sup>l</sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .24 - 1 .34 (6 H, m ), 2.29 - 2.38 (2 H, m ), 2.72 - 2.85 (4 H, 
m ), 3.38 (2 H, t, J=6.3Hz ),3.86 (2 H, q, J=7.2Hz ), 8.61 (1 H, 
s). 

[0460] 

Reference Example 45 

2 -ethyl -4- hydroxy -pyrimidine -5-carboxylic acid ethyl (5.1 
g ), it melted triethylamine (9 ml ) in DMF (80 ml ), 3 hours 
itagitated with room temperature including under ice cooling , 
tosyl chloride (5.2 g ). 

4 - Including THF (30 ml ) solution , potassium carbonate (9 
g ) of (cyclopropyl amino ) butanoic acid t-butyl (5.4 g ), 
overnight itagitated with room temperature . 

It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It melted residue in DMF (75 ml ), 80 deg C, 2 hours it heated 
including the potassium t-butoxide (3.5 g ). 

It removed solvent , it extracted with ethylacetate including 1 
Ncitric acid aqueous solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

residue was refined making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent : ethylacetate /hexane ), pale yellow oyl (4.6 g ) 
wasacquired. 

100 deg C, 1 hour it heated to oyl (2.3 g ) including 6 
Nhydrochloric acid (10 ml ). 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

After washing, it dried organic layer with water and saturated 
saline makinguse of anhydrous magnesium sulfate , removed 
solvent , 9 -cyclopropyl -2- ethyl -6, 7, 8, 9-tetrahydro -5H- it 
acquired [pirimido ] [4 and 5 -b ] azepine -5-on (1 .4 g ) as 
brown oyl . 
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'H-NMR (200MHz, CDC1 3 ) d 0.73-0.79 (2H, 
m), 0.92-1.01 (2H, m), 1.34 (3H, t, J = 7.5 
Hz), 2.15-2.29 (2H, m), 2.67 (2H, t, J - 7. 

3 Hz), 2.82-3.00(3H, m), 3.50 (2H, t, J = 6. 

6 Hz), 8.66 (1H, s). 

[0461] 

46 

20%^-h'J^Axh+vKx^y-;u^^(490m 
1), x^y-;u(200ml)4 ] l^s 7K#T, xh+vT 7 
5i/>Jfi»t6(85g)SJn*fco 

Ol^T?. Xh+V>Tb>-7P>MvX^>U(147 

g)^;iSTLfcp 

«3it? 1 mmmft&s 6 KiaaaELfco 



*£B£%«U **U 2-xh*5/-4-tKP*S/lfU 
55/>-5-*;U7f?>«x^jU(l42g)*«lfeeffit 

! H-NMR (300MHz, DMSO-d 6 ) 6 1.24 (3H, 
t, J = 7.1 Hz), 1.30 (3H, t, J = 7.1 Hz), 4.1 
9 (2H, q, J = 7.1 Hz), 4.42 (2H, q, J = 7.1 
Hz), 8.40 (1H, s). 

[0462] 

###J 47 

2-xh^>-4-tKP*vt°'J5i;>-5-*;u^>K 

X^JU(3.2g). HJX^U7S>(5.2ml)£ DMF(50 
ml)IC^*NL. ?K/%T. ttfch*>JU(3.0g)fclnjL 
MS-e 2 B$|H|«#Lfc 0 

4-(v^P^Pt°^7S> r )i§^ t-^;U(3.0g)(D T 
HF(15ml)JS«. j*|&W^(6.2g)£j!lQ;t. MS 



3££ DMF(50ml)lCj§ANL, fc'J^A t-^h^Fv 
K(2.0g)£in*_, 80 deg C. 2 B#Pe1ing&Lfco 

»tt£V±U in ^x>^7K;§;^^iP^, Pi£ 
x^A,-eatrJLfco 
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<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
0.73 - 0.79 (2 H, m ), 0.92 - 1 .01 (2 H, m ), 1 .34 (3 H, t, 
J=7.5Hz ), 2.15 - 2.29 (2 H, m ),2.67 (2 H, t, J=7.3Hz ), 2.82 - 
3.00 (3 H, m ), 3.50 (2 H, t, J=6.6Hz ), 8.66 (1 H, s ). 

[0461] 

Reference Example 46 

20% sodium ethoxide ethanol solution (490 ml ), in ethanol 
(200 ml ), under ice cooling , ethoxy amidine acetate (85 g ) 
was added. 

Next, [etokishimechirenmaron ] acid diethyl (147 g ) was 
dripped. 

1 hour agitation later, 6 hours reflux it did with room 
temperature . 

It removed solvent , it filtered crystal which was 
precipitated, washed with diethyl ether . 

Suspension it did crystal which it acquires in water, 
itneutralized making use of acetic acid . 

It filtered crystal , water wash did, 2 -ethoxy -4- 
hydroxypyrimidine -5-carboxylic acid ethyl it acquired (142 
g ) as colorless crystal . 

<sup>K/sup>H-nmr (300 MHz , DMSO 
-d<sub>6</sub> );de 1.24 (3 H, t, J=7.1Hz ), 1.30 (3 H, t, 
J-7.1Hz ), 4.19 (2 H, q, J=7.1Hz ), 4.42 (2 H, q, J=7.1Hz ), 
8.40 (1 H, s ). 

[0462] 

Reference Example 47 

2 -ethoxy -4- hydroxypyrimidine -5-carboxylic acid ethyl (3.2 
g ), it melted triethylamine (5.2 ml ) in DMF (50 ml ), 2 hours 
itagitated with room temperature including under ice cooling , 
tosyl chloride (3.0 g). 

4 - Including THF (15 ml ) solution , potassium carbonate 
(6.2 g ) of (cyclopropyl amino ) butanoic acid t-butyl (3.0 g ), 
overnight itagitated with room temperature . 

It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It melted residue in DMF (50 ml ), 80 deg C, 2 hours it heated 
including the potassium t-butoxide (2.0 g ). 

It removed solvent , it extracted with ethylacetate including 1 
Ncitric acid aqueous solution . 
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5SME:»»x^;u/^+-y->)Sffl^T«»L. ft 
fe:f*OK3.7g)£»fco 



^-<;U(1.6g)IZ 3N tSK(100ml)£ft]*.. 80 deg 
C.40^F B 1*P^Lfc o 

»«E£B*U 9-v^P?Pt°;U-2-Xh*v-6,7, 
8,9>-Th^tKP-5H-t°'J^K[4 s 5-b]T-|ft 0 >.5-7|- 
>(0.9g)£3Mtfeefi£LT»fco 

] H-NMR (300MHz, CDC1 3 ) 5 0.73-0.78 (2H, 
m), 0.93-0.99 (2H, m), 1.43 (3H, t, J = 7.1 
Hz), 2.14-2.23 (2H, m), 2.64 (2H, t, J = 7. 

5 Hz), 2.94-2.98(lH, m), 3.52 (2H, t, J = 6. 

6 Hz), 4.46 (2H, q, J = 7.1 Hz), 8.61 (1H, 
s). 

[0463] 
#*« 48 

h«J7JU*n7-bh75S/>(25g), xh+y^fb 
>"7P>KvX^>U(48g)©X$iy— ;U(200ml)?§ 

«lc20%+h'j^Axh^>Kx^y-;u»5*(76 

ml)$aTL,6lft!fflja3lELfco 

*tt€«£U in tt»*JBlvc+»1*. ftlftx 

^«»* *♦ tt»***T?ft*tt* ***** 



5iS^v'J*<r;u*^A^PVh^^-(mai 

*SSE:ftlftx^^/^-9->)$ fflL%T«ML. 4- 
tKP^vt 0, J^v>-2-h'J^>iU^P>^;U-5-^ 
;U7K>^x^;U(i6g)^fefe$S H B 0 i:LT^fco 



, H-NMR(300MHz,CDCl 3 ) 5 1.49(3H,t,J=7.2Hz), 
4.56(2H,q,J=7.2Hz), 9.17(lH,s), 1 1.95(lH,br). 



[0464] 

49 

4-tKP^V-2-h'J^>/U7|-P>T;Ut 0, J^V>-5-±l 
;L//K>^X5 1 ;K16g)^v<7PP>^>(130ml)[C 



organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

residue was refined making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /hexane ), yellow oyl (3.7 g ) 
wasacquired. 

80 deg C, 40min it heated to oyl (1 .6 g ) including 3 
Nhydrochloric acid (100 ml ). 

Including under ice cooling , potassium carbonate , it 
extracted with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , 9 -cyclopropyl -2- ethoxy -6, 7, 8, 
9-tetrahydro -5H- it acquired [pirimido ] [4 and 5 -b ] azepine 
-5-on (0.9 g ) as the pale yellow crystal . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
0.73 - 0.78 (2 H, m ), 0.93 - 0.99 (2 H, m ), 1 .43 (3 H, t, 
J=7.1Hz ), 2.14 - 2.23 (2 H, m ),2.64 (2 H, t, J=7.5Hz ), 2.94 - 
2.98 (1 H, m ), 3.52 (2 H, t, J=6.6Hz ), 4.46 (2 H, q, 
J=7.1Hz), 8.61(1 H,s). 

[0463] 

Reference Example 48 

trifluoro acetamidine (25 g ), it dripped 20% sodium ethoxide 
ethanol solution (76 ml ) to ethanol (200 ml ) solution of 
[etokishimechirenmaron ] acid diethyl (48 g ), 6 hours reflux 
did. 

It removed after neutralizing, it extracted solvent , with 
ethylacetate making use of 1 Nhydrochloric acid . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent : ethylacetate /hexane ), 4 -hydroxypyrimidine -2- 
trifluoromethyl -5-carboxylic acid ethyl it acquired the(16 g ) 
as colorless crystal . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 

I. 49 (3 H, t, J=7.2Hz ), 4.56 (2 H, q, J=7.2Hz ), 9.17 (1 H, s ), 

II. 95(1 H, br). 

[0464] 

Reference Example 49 

4 -hydroxy -2- trifluoromethyl pyrimidine -5-carboxylic acid 
ethyl it melted (16 g ) in dichloromethane (130 ml ), overnight 
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'H-NMR (300MHz, CDC1 3 ) 5 1.45 (3H, t, J 
= 7.2 Hz), 4.51 (2H, q, J = 7.2Hz), 9.25 (1 
H, d, J = 0.6 Hz). 

[0465] 

50 

4-75»5=-^-l-t-^h*->*;U7t?-;Ubf^ l Ji/> 
(18g), h'jx^;U7£>(12ml)^x$y— ;U(l00m 
l)l=»frU 7*WUllx^K9.2ml)£lniLfc. 



7k£Aox.. ftltx^-ettttiLfc. 

?*i/^A£ffl^T&«L *J«*ffl*L, 3-75 
y.N-(l-t-^h^v*^^x i /ut 0 ^ , Jv>-4--<>'Up' 

'H-NMR (200MHz, CDC1 3 ) d 1.05-1.20 (2H, 
m), 1.26 (2H, t, J = 7.2 Hz), 1.45 (9H, s), 
1.46-1.72 (3H, m), 2.47-2.53 (4H, m), 2.53-2. 
74 (2H, m), 2.86 (2H, t, J = 6.5 Hz), 4.06- 
4.16 (2H, m), 4.14 (2H, q, J = 7.2 Hz). 

[0466] 

##01151 

4-fcKn**>-2-^utf' J5v>-5-*;utK>&x 

^;U(8g), HJX^;U75>(12ml)£ DMF(125ml) 
MST? 1 *lllia#lfc,*ll*'J^A(15g),3-7' 

s/-N-(i-t-^h+v*;i/7t5-;L/t°^ i ;v>-4--i';u 

->^;l/):?Pfc°7|->|gx^U(13.8g)<7) DMF(25m 

i)»asiinx..MST? 1 mmmttzo 
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it agitated with room temperature under ice cooling , oxalyl 
chloride (18 ml ), including DMF (catalyst amount ). 

solvent after removing, it melted residue in dichloromethane , 
it driedmaking use of water wash , anhydrous magnesium 
sulfate . 

It removed solvent , 4 -chloro -2- trifluoromethyl pyrimidine 
-5-carboxylic acid ethyl it acquired (18 g ) as light red color 
oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 

1.45 (3 H, t, J=7.2Hz ) : 4.51 (2 H, q, J=7.2Hz ), 9.25 (1 H, d, 
J=0.6Hz ). 

[0465] 

Reference Example 50 

4 -aminomethyl -1- t-butoxycarbonyl jpl 1 piperidine (18 g ), 
triethylamine (12 ml ) was melted in ethanol (100 ml ), ethyl 
acrylate (9.2 ml ) wasadded. 

5.5 hours it agitated with room temperature , removed 
solvent . 

Including water, it extracted with ethylacetate . 

After washing, it dried organic layer with water and saturated 
saline makinguse of anhydrous magnesium sulfate , removed 
solvent , 3 -amino -N- it acquired (1 -t-butoxycarbonyl jpl 1 
piperidine -4- yl methyl ) ethyl propionate (24 g ) as pale 
yellow oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .05 - 1 .20 (2 H, m ), 1 .26 (2 H, t, J=7.2Hz ), 1 .45 (9 H, s ), 

1 .46 - 1 .72 (3 H, m ), 2.47 -2.53 (4 H, m ), 2.53 - 2.74 (2 H, 
m ), 2.86 (2 H, t, J=6.5Hz ), 4.06 - 4.16 (2 H, m ), 4.14 (2 H, 
q, J=7.2Hz ). 

[0466] 

Reference Example 5 1 

4 -hydroxy -2- methyl pyrimidine -5-carboxylic acid ethyl (8 
g ), triethylamine (12 ml ) was melted in DMF (125 ml ), 
under ice cooling , tosyl chloride (8.8 g ) wasadded. 

With room temperature 1 hour it agitated with room 
temperature 1 hour agitationlater, potassium carbonate (15 g ), 
3 -amino -N- including DMF (25 ml ) solution of (1 
-t-butoxycarbonyl jpl 1 piperidine -4- yl methyl ) ethyl 
propionate (13.8 g ). 

It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 
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fe*'OU(16.5g)*fifc. 



X*/— ;i/(200ml)lC)gfrU **<W-MJ'5A(6 
0%, 1.45g)^7K^T, *P^.s 1 ^HJiatLfc. 

X^U-THFT'tttbLfco 
166(11. 9g)£»fc. 

ISft(3g)l=6N*il(10ml)Sftl*» 100 deg C,4 

o anaiKu mvt&visUt. 

»a*X*/— ;K200ml)(=»^L. MJX^UT' 

5>(30mi), -ftHe?-t-^;u(i.8g)$Jn*, £ 

gjftsrau p^x^^T'ttaiLf- 0 



;U)-2->5 1 ;U-5 J 6,7 ) 8- J fh : 7tKae'JK[2,3-d]t°'J 
5S?>-5-*>(1.4g)*|lfi|SfttLT»fc. 



'H-NMR (200MHz, CDC1 3 ) <5 1.15-1.35 (2H, 
m), 1.47 (9H, s), 1.62-1.69 (2H, m), 1.88-2. 

04 (1H, m), 2.54 (3H, s), 2.66-2.78 (4H, m), 
3.58-3.65 (4H,m), 4.11-4.14 (2H, m), 8.70 

(1H, s). 

[0467] 

###J 52 

4-75/-l-xh*v*Jl>tf=,iUfc^v>(8.6g)£ 
x^ry— ;K50ml)lCjt*NL, T^'J;uKx^;K5. 
5ml)£j*TU IST-WLfc„ 

8«£BSU 3-75AN-(l-lh+vA^- 
7Ut 0 ^Uv>-4-'r;U)^'Pt o ^->itx5 1 < /U(13g)^ 

'H-NMR (300MHz, CDC1 3 ) 5 1.20-1.33 (8H, 
m), 1.83-1.87 (2H, m), 2.50 (2H, t, J = 6.5 
Hz), 2.60-2.67 (1H, m), 2.82-2.88 (2H, m), 

2.91 (2H, t, J =6.5 Hz), 4.08-4.18 (6H, m). 

[0468] 
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residue was refined making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /hexane ), yellow oyl (16.5 g ) 
wasacquired. 

It melted in ethanol (200 ml ), under ice cooling , added 
sodium hydride (60% and 1 .45 g ), 1 hour reflux did. 

It removed solvent , it extracted with ethylacetate -THF 
including 1 Ncitric acid aqueous solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed, yellow crystal (1 1 .9 g ) was acquired. 

100 deg C, 40min it heated to crystal (3 g ) including 6 
Nhydrochloric acid (10 ml ), removed the solvent . 

It melted residue in ethanol (200 ml ), overnight it agitated 
with the room temperature triethylamine (30 ml ), including 
carbon dioxide di-t-butyl (1.8 g ). 

It removed solvent , extracted with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /hexane ), 8 - (N- t-butoxycarbonyl jpl 1 
piperidine -4- yl methyl ) - 2 -methyl -5, 6, 7, 8-tetrahydro 
pyrido itacquired [2 and 3 -d ] pyrimidine -5-on (1.4 g ) as 
yellow crystal . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.15 - 1.35 (2 H, m ), 1.47 (9 H, s ), 1.62 - 1.69 (2 H, m ), 
1.88 - 2.04 (1 H, m ),2.54 (3 H, s ), 2.66 - 2.78 (4 H, m ), 3.58 
-3.65(4H,m),4.11 - 4.14 (2 H, m ), 8.70 (1 H, s ). 

[0467] 

Reference Example 52 

4 -amino -1- ethoxy carbonyl piperidine it melted (8.6 g ) in 
ethanol (50 ml ), dripped ethyl acrylate (5.5 ml ), the 
overnight agitated with room temperature . 

It removed solvent , 3 -amino -N- it acquired (1 -ethoxy 
carbonyl piperidine -4- yl ) ethyl propionate (13 g ) as the 
yellow oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.20 - 1.33 (8 H, m ), 1.83 - 1.87 (2 H, m ), 2.50 (2 H, t, 
J=6.5Hz ), 2.60 - 2.67 (1 H, m ),2.82 - 2.88 (2 H, m ), 2.91 (2 
H, t, J=6.5Hz ), 4.08 - 4.18 (6 H, m ). 

[0468] 



Page 417 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 

##01 53 

4-tKn*v-2-^;i/t°u5i7>-5-*;U7t-;>g£x 

^K9.1g), hUxT./U7£>(21ml)£ THF(500m 
ml)£;S5TLfc. 

1.5 ft®mft'&. 7]OfcT.3-75AN-(l-Xh*v 
;K8.6g)<D THF(20ml)jt;"«^iiSTL. ISt'- 



x$y— vK200ml)lcj§^L, 7K;^T. TK^-fb^- 
h'J^A(60%, 1.2g)£ttl*., 30 ftfnmai,tzo 

in i&S££fln;t, gtitx^u-ctt 
^H^7K. l§fQ^^7KT-^;f *t7KeSt^T 

^ B B a(8.5g)^#fco 

6N J£K(50ml)£flD;U 100 deg C. 2.5 Bf PiUflP 

j§i££g£U ^K7K*^-h'J^A7Xj§^ia 
^..^x^yUT'ttaiLfco 

?**>^A£ffl^Tf£*iL7io 

j^jil^gSL.SKl-^K+VTb^TKx^^-tf^ 
l Jv^.;U)-2-^JU-5,6,7,8-TK : 7tK0t 0| JK[2 > 3 
-d]eU5i/>-5-*>(3.4g)£»ife^Jl<!:L-C*# 

5&<D;§&£g£ U &j§£x$y-;U(50ml)IC 

h'JxT;U75>(4.5ml), ~ mKv-t-^;K3.6 

j§j!g£®£U itSgx^UT-WtUUio 
*H$H£7j^ «SW^m7k^;f^, «7X^^7 
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Reference Example 53 

4 -hydroxy -2- methyl pyrimidine -5-carboxylic acid ethyl 
(9.1 g ), triethylamine (21 ml ) suspension was done in THF 
(500 ml ), the under ice cooling , chloride methane sulfonyl 
(3.9 ml ) was dripped. 

1 .5 After hours agitating, it dripped THF (20 ml ) solution of 
under ice cooling , 3- amino -N- (1 -ethoxy carbonyl 
piperidine -4- yl ) ethyl propionate (8.6 g ), overnight agitated 
with room temperature . 

It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

residue was refined making use of 

[shirikagerukaramukuromatogurafli ] (elution 

solvent :ethylacetate /hexane ), pale yellow oyl was acquired. 

It melted in ethanol (200 ml ), 30 min reflux it did including 
under ice cooling , sodium hydride (60% and 1 .2 g ). 

It removed solvent , it extracted with ethylacetate including 1 
Nhydrochloric acid . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed, yellow crystal (8.5 g ) was acquired. 

Including 6 Nhydrochloric acid (50 ml ), 100 deg C, 2.5 hours 
it heated. 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate . 

It removed solvent , 8 - (1 -ethoxy carbonyl -4- bipyridinyl ) - 
2 -methyl -5, 6, 7, 8-tetrahydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-on (3.4 g ) as colorless crystal . 

solvent of water layer was removed, insoluble matter removal 
by filtration was doneincluding ethanol . 

solvent of filtrate was removed, residue was melted in ethanol 
(50 ml ). 

triethylamine (4.5 ml ), including carbon dioxide di-t-butyl 
(3.6 g ), overnight it agitated with the room temperature . 

It removed solvent , extracted with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 
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»K:»i|x^^//\4r-y-^)$fflL^T«»L, 8- 

(i-t-^h+v*;u7Kn;u-4-t 0 ^';^;i/)-2--!<T 

;i/-5A7,8-Th?tKPeUh*[2 ) 3-d]tf l J5iJ>-5- 
^->(2.9g)^*fe$S a s B <!:LTtffcc 



8-(l-xh+v*^7K-^-4-t^'Jv- i /U)-2->^ 
^U-5,6,7,8-xh5tKPeUK[2,3-d]e'JSS/>-5- 
'H-NMR (300MHz, CDC1 3 ) 5 1.28 (3 
H, t, J = 7.2 Hz), 1.63-1.75 (4H, m), 2.56 
(3H, s), 2.65 (2H, t, J = 7.1 Hz), 2.94 (2H, 
br), 3.51 (2H, t, J = 7.1 Hz), 4.16 (2H, q, J 
= 7.2 Hz), 4.32 (2H, br), 5.07-5.18 (1H, 
m), 8.73 (1H, s).8-(l-t-^h^v*;U/f:-;U-4- 
fcfKiJt?-;U).2-yf-;U-5 > 6,7 > 8-T-h7t:KPtf l JK 
[2,3-d]t°'J5v>-5-^->: 'H-NMR(300MHz, C 
DC1 3 ) 5 1.48 (9H, s), 1.62-1.72 (4H, m), 2. 
56 (3H, s), 2.65(2H, t, J = 7.0 Hz), 2.89 (2 

H, br), 3.52 (2H, t, J = 7.0 Hz), 4.27 (2H,b 
r), 5.07-5.13 (1H, m), 8.73 (1H, s). 

[0469] 

##01) 54 

l-^>v;U-4-(2-75/X^U)tf^'Jv>(12g)£ 

x^-yKioomOlcjg^UT^'JJU&x^uce 

*J*£S£U 3-75AN-[2-(l-'<>e?Jl/tf'<'J 
$?:/-4-<OU)x?;L]:7a£;J-:/lftx?jU(i7g)£ 

'H-NMR (300MHz, CDC1 3 ) <5 1.22-1.34 (6H, 
m), 1.39-1.46 (2H, m), 1.62-1.65 (2H, m), 

I. 89-1.96 (2H, m), 2.50 (2H, t, J = 6.5 Hz), 
2.62 (2H, t, J =7.5 Hz), 2.84-2.89 (2H, m), 
3.48 (2H, s), 4.14 (2H, q, J = 7.2 Hz), 7.2 

1-7.31 (5H, m). 

[0470] 

55 

4-tKP+v-2->T;ut°U5v>-5-*;u^>^x 

^K10g), HJX^U75>(20ml)£ DMF(150m 

fit, 1 l$Mi*#ft« ?K;^T, 3-7SAN-[2- 
(l-'<>v;Ut°'< l Jv>-4--('^)X5 1 ^]^ > Pt 0 ^- 

>Kx^;u(i7g), SOkhWMiStD&taZ.* M 
a-c-BMHtLfc. 
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It refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /hexane ), 8 - (1 -t-butoxycarbonyl ** 4 
-bipyridinyl ) - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido 
itacquired [2 and 3 -d ] pyrimidine -5-on (2.9 g ) as colorless 
crystal . 

8 - (1 -ethoxy carbonyl -4- bipyridinyl ) - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-on :<sup>K/sup>H-nmr (300 MHz , 
CDCKsub>3</sub> );de 1.28 (3 H, t, J=7.2Hz ), 1 .63 - 1.75 
(4 H, m ), 2.56 (3 H, s ),2.65 (2 H, t, J=7. 1Hz ), 2.94 (2 H, 
br ), 3.51 (2 H, t, J=7.1Hz ), 4.16 (2 H, q, J=7.2Hz ), 4.32 (2 
H, br ), 5.07 - 5.18 (1 H, m ), 8.73 (1 H, s ). 8 - (1 
-t-butoxycarbonyl ** 4 -bipyridinyl ) - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-5-on :<sup>K/sup>H-nmr (300 MHz , 
CDCKsub>3</sub> );de 1 .48 (9 H, s ), 1 .62 - 1 .72 (4 H, m ), 
2.56 (3 H, s ),2.65 (2 H, t, J=7.0Hz ), 2.89 (2 H, br ), 3.52 (2 
H, t, J=7.0Hz ), 4.27 (2 H, br ), 5.07 - 5. 13 (1 H, m ), 8.73 (1 

H, s). 

[0469] 

Reference Example 54 

1 -benzyl -4- it melted (2 -aminoethyl ) piperidine (12 g ) in 
ethanol (100 ml ), overnight itagitated with room temperature 
including ethyl aery late (6 ml ). 

It removed solvent , 3 -amino -N- it acquired [2 - (1 -benzyl 
piperidine -4- yl ) ethyl ] ethyl propionate (17 g ) as the 
yellow oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 

I. 22- 1.34 (6H,m), 1.39- 1.46 (2 H, m ), 1.62- 1.65 (2 H, 
m ), 1 .89 -1 .96 (2 H, m ), 2.50 (2 H, t, J=6.5Hz ), 2.62 (2 H, t, 
J=7.5Hz ), 2.84 - 2.89 (2 H, m ), 3.48 (2 H, s ), 4.14 (2 H, q, 
J=7.2Hz),7.21 -7.31 (5 H,m). 

[0470] 

Reference Example 55 

4 -hydroxy -2- methyl pyrimidine -5-carboxylic acid ethyl (10 
g ), triethylamine (20 ml ) was melted in DMF (150 ml ), 
under ice cooling , tosyl chloride (10.5 g ) wasadded. 

With room temperature , overnight it agitated with room 
temperature 1 hour agitationlater, under ice cooling , 3- amino 
-N- [2 - (1 -benzyl piperidine -4- yl ) ethyl ] ethyl propionate 
(17 g ), including potassium carbonate (15 g ). 

It removed solvent , it extracted with ethylacetate including 
water. 
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X*/-;U(l50ml)lC;8frU *ftT. 
h'J^A(60%. 1.75g)£JPa_. 1.5 BtMSStLfc. 

»8t£ffl*U IN *x>H*5g»£jH* % 

6N iMi£(50ml)£An*.. 100 deg C. 1.5 ftfclftl 



»a:>*/-^/ft»x^;u/hUx^;u75>)* 
ffllvCttKU 8-[2-(l-^>V^4-t°^Uvx 
;U)X^-;U].2.^;U-5 s 6,7,8--Th^tKPIf UK[2, 
3-d]eU5S?>-5-*>(13g)tJtft*-fyUtLT» 

fee 

! H-NMR (200MHz, CDC1 3 ) 5 1.22-1.45 (2H, 
m), 1.50-1.78 (5H, m), 1.87-2.04 (2H, m), 
2.51 (3H, s), 2.68 (2H, t, J = 7.1 Hz), 2.86- 
2.92 (2H, m), 3.48 (2H, s), 3.58 (2H, t, J = 
7.1 Hz), 3.74 (2H, t, J = 7.4 Hz), 7.24-7.33 
(5H, m), 8.68 (1H, s). 

[0471] 

56 

8-Xh+S/*;U7f?— ;U^;U-2-^T;i/-5,6,7,8-T 
h^tKPt o 'JK[2,3-d]t o U^v>-5-^->(0.4g).3- 
(3-*;U/< I E^;U7xy^rV)7xiJ>(0.9g),p-h 

;ux>x/U7tx>K-7KfP^i(teJi*)$h^x> 

(25ml)lzjn*. % 7*4—>**—<7mmi*X- 

»a*H*. ?S^^/-;U(15ml)[CitANL. 
»»(0.4ml), v7/h'JtKP7tx^^^h»J0A 
(0.17g)$JP*. MS> 3 B#WMt#Lfco 



organic layer after wasliing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

residue was refined making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :methanol /ethylacetate /triethylamine ), yellow oyl 
(21 g ) wasacquired. 

It melted in ethanol (150 ml ), 1 .5 hours reflux it did including 
under ice cooling , sodium hydride (60% and 1.75 g ). 

It removed solvent , it extracted with ethylacetate including 1 
Ncitric acid aqueous solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed, red color oyl (20 g ) was acquired. 

Including 6 Nhydrochloric acid (50 ml ), 100 deg C, 1.5 hours 
it heated. 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :methanol /ethylacetate /triethylamine ), 8 - [2 - (1 
-benzyl -4- bipyridinyl ) ethyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido itacquired [2 and 3 -d ] pyrimidine -5-on 
(13 g ) as yellow oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.22 - 1.45 (2 H,m), 1.50- 1.78 (5 H,m), 1.87-2.04 (2 H, 
m ), 2.51 (3 H, s ),2.68 (2 H, t, J=7.1Hz ), 2.86 - 2.92 (2 H, 
m ), 3.48 (2 H, s ), 3.58 (2 H, t, J=7.1Hz ), 3.74 (2 H, t, 
J=7.4Hz ), 7.24 - 7.33 (5 H, m ),8.68 (1 H, s ). 

[0471] 

Reference Example 56 

overnight reflux it did 8 -ethoxy carbonyl methyl -2- methyl 
-5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-on 
(0.4 g ), 3 - (3 -carbamoyl phenoxy ) aniline (0.9 g ), the 
p-toluenesulfonic acid acid monohydrate (catalyst amount ) in 
addition to toluene (25 ml ), making use of Dean-Stark trap . 

It removed solvent , melted residue in methanol (15 ml ), 
room temperature , 3 hours itagitated acetic acid (0.4 ml ), 
including cyano tri hydro sodium borate (0.17 g ). 

It removed solvent , it extracted with ethylacetate including 
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fee 

^/-;K50ml)ICj§ANL, IN TKgHbTMJ^A 
*»»(3ml)£ftia.» 2 B*|IIHI3tLfc. 



IN i£&(3ml)£*)D;u }$«£S3sLfc. 

, 3»a>»«fc«*U 5-[3-(3-*^/<* 
, jy]-2->^;i/-5,6,7,8-T'l'7 
tKDe«jK[2,3-d]e'J5S?>-8--f;U]ft»(0.5g) 
£iSfe7 : E/U:77X<fcLT*#fco 

'H-NMR (200MHz, DMSO-d 6 ) 5 1.85-2.00 
(2H, m), 2.30 (3H, s), 3.15-3.16 (1H, m), 3.4 
4-3.47 (1H, m), 4.05 (1H, br), 4.18 (1H, d, J 

= 17.4 Hz), 4.37 (1H, d, J = 17.4 Hz), 4.5 
9 (1H, br), 6.09-6.21 (2H, m), 6.39-6.41 (1H, 
m), 6.51-6.55 (1H, m), 7.07-7.17 (2H, m), 7. 
39-7.49 (3H, m), 7.56-7.63(lH, m), 7.94 (1H, 

s), 8.00 (1H, br). 

[0472] 
*#« 57 

8-Xh**>2>;U7f?— JM^-2->^U-5,6,7,8-T' 
H5fc KP t° ') K[2,3-d]tf 'JSS/>-5-*>(0.2g)» 3- 
(3-7-b^JU7Sy7iy**>)7-'J>(0.5g),p-h 
;ux>x;u^>K-7Kfa^(M^s)$r-;ux> 
(20ml)lCjnx» T-f->X$-^lJfflL\t 2 
BIHJISkLfc. 

(0.09g)£JjO*. M-,m. 3 u#lHJS#Lfc. 
x.iHtxf^U-eHiaJLfc. 

*ttne *, 



Hfe7^;i/7rX(0.25g)^»fc o 
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sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

residue was refined making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :methanol /ethylacetate /triethylamine ), pale yellow 
amorphous (0.56 g ) wasacquired. 

It melted in methanol (50 ml ), 2 hours reflux it did including 

1 Nsodium hydroxide aqueous solution production liquid (3 
ml). 

Including 1 Nhydrochloric acid (3 ml ), solvent was removed. 

It melted residue in ethylacetate -methanol , insoluble matter 
removed 5 - [3 - (3 -carbamoyl phenoxy ) anilino ] - 2 -methyl 
-5, 6, 7, 8-tetrahydro pyrido it acquired solvent of removal by 
filtration , filtrate , [2 and 3 -d ] pyrimidine -8-yl ]acetic acid 
(0.5 g ) as yellow amorphous . 

<sup>l</sup>H-nmr (200 MHz , DMSO 
-d<sub>6</sub> );de 1.85 - 2.00 (2 H, m ), 2.30 (3 H, s ), 3.15 
- 3.16 (1 H, m ), 3.44 - 3.47 (1 H, m ),4.05 (1 H, br ), 4.18 (1 
H, d, J=17.4Hz ), 4.37 (1 H, d, J=17.4Hz ), 4.59 (1 H, br ), 
6.09 - 6.21 (2 H, m ), 6.39 - 6.41 (1 H, m ),6.5 1 - 6.55 (1 H, 
m ), 7.07 - 7.17 (2 H, m ), 7.39 - 7.49 (3 H, m ), 7.56 - 7.63 (1 
H,m), 7.94(1 H,s), 8.00(1 H, br). 

[0472] 

Reference Example 57 

2 day reflux it did 8 -ethoxy carbonyl methyl -2- methyl -5, 6, 
7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-on (0.2 g ), 

3 - (3 -acetylamino phenoxy ) aniline (0.5 g ), the 
p-toluenesulfonic acid acid monohydrate (catalyst amount ) in 
addition to toluene (20 ml ), making use of Dean-Stark trap . 

It removed solvent , melted residue in methanol (25 ml ), 
room temperature , 3 hours itagitated acetic acid (0.2 ml ), 
including cyano tri hydro sodium borate (0.09 g ). 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

residue was refined making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent : ethylacetate /hexane ), pale yellow amorphous (0.25 
g ) wasacquired. 
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*»*(1.6ml)tlPS., 1 iSMilSftLfc. 



IN J»ll(1.6ml)*JB*. 



75y7xy^v)7 7 n'J/]-2-^^;U-5,6,7,8-xh ; 5 
tKatf'JK[2,3-d]e'J5S?>-8-«f;U]»tt(0.23g) 

'H-NMR (300MHz, DMSO-d 6 ) d 1.84-2.00 
(2H, m), 2.01 (3H, s), 2.32 (3H, s), 3.16 (1 
H, s), 3.46-3.48 (1H, m), 4.08-4.13 (1H, m), 
4.20 (1H, d, J =17.6 Hz), 4.38 (1H, d, J = 
17.6 Hz), 4.57-4.58 (1H, m), 6.10 (1H, d, J 
=8.1 Hz), 6.18 (1H, d, J = 7.8 Hz), 6.39 (1 
H, s), 6.51 (1H, d, J = 8.7 Hz), 6.66 (1H, d, 
J = 7.5 Hz), 7.06-7.12 (1H, m), 7.22-7.29 
(3H, m), 7.95(1H, s), 9.99 (1H, s). 

[0473] 

##0J 58 

$-I.h* > sl3)\,7$-J\,*?)\,-2-* : f-)l>-5,6,7,&-T 
h i 5th*Ptf l JK[2,3-d]tf l J5S?i/-5-^->(0.2g) % 2- 

px=.;u5 1 ^-)T- l J>(0.7g) > p-h;ux>7, < ;u/t> 

>IS-7KfP^(ttJ«*)*h;i/X>(25ml)ICjP 
f^->X$-?gIJffl^-C 5 BffljSHEL 

tZo 

BB(0.2mi), iovMJfcKPTfe^il-j-Mj^A 
(0.13g)*Jniu 4 ^H«l*Lfc. 



Mfe^-'T;U(0.24g)^^fco 



^/-;U(30ml)ICj§^L. IN TkiHb^MJ^A 



IN i&&(2.5ml)£fl0*., »J«*B*Lfc. 



«,TS£B»x^i,-y*y-;i,|=;8frU *»8b 
5»0»«£«*U [2-/*;u-5-[2-p 
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It melted in methanol (50 ml ), 1 hour reflux it did including 1 
Nsodium hydroxide aqueous solution production liquid (1.6 
ml ). 

Including 1 Nhydrochloric acid (1.6 ml ), solvent was 
removed. 

It melted residue in ethylacetate -methanol , insoluble matter 
removed it acquired the solvent of removal by filtration , 
filtrate , [5 - [3 - (3 -acetylamino phenoxy ) anilino ] - 2 
-methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine 
-8-yl ] acetic acid (0.23 g ) as light brown amorphous . 

<sup> 1 </sup>H-nmr (300 MHz , DM SO 
-d<sub>6</sub> );de 1.84 - 2.00 (2 H, m ), 2.01 (3 H, s ), 2.32 
(3 H,s), 3.16(1 H, s), 3.46 -3.48(1 H,m), 4.08-4.13(1 H, 
m ), 4.20 (1 H, d, J=17.6Hz ), 4.38 (1 H, d, J=17.6Hz ), 4.57 - 
4.58 (1 H, m ), 6.10 (1 H, d, J=8.1Hz ), 6.18(1 H, d, 
J=7.8Hz ), 6.39 (1 H, s ), 6.51 (1 H, d, J=8.7Hz ), 6.66 (1 H, 
d, J=7.5Hz ), 7.06 - 7.12 (1 H, m ), 7.22 - 7.29 (3 H, m ), 
7.95(1 H,s), 9.99(1 H,s). 

[0473] 

Reference Example 58 

5 day reflux it did 8 -ethoxy carbonyl methyl -2- methyl -5, 6, 
7, 8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5 -on (0.2 g ), 
2 - (phenylthio ) aniline (0.7 g ), the p-toluenesulfonic acid 
acid monohydrate (catalyst amount ) in addition to toluene 
(25 ml ), making use of Dean-Stark trap . 

It removed solvent , melted residue in methanol (25 ml ), 
room temperature , 4 hours itagitated acetic acid (0.2 ml ), 
including cyano tri hydro sodium borate (0.13 g ). 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

residue was refined making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent : ethylacetate /hexane ), pale yellow oyl (0.24 g ) 
wasacquired. 

It melted in methanol (30 ml ), overnight it agitated with room 
temperature including 1 Nsodium hydroxide aqueous solution 
production liquid (2.5 ml ). 

Including 1 Nhydrochloric acid (2.5 ml ), solvent was 
removed. 

It melted residue in ethylacetate -methanol , insoluble matter 
removed it acquired the solvent of removal by filtration , 
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x-;U^)7- , J-/]-5 > 6 f 7 f 8--Th7tKPtr i JK[2 > 
3.d]tfU5i?>-8--f;U]ft»(0.21g)S3fitfe7^ 

'H-NMR (300MHz, DMSO-d 6 ) 5 1.81-1.91 
(2H, m), 2.29 (3H, s), 3.16-3.43 (2H, m), 4.1 
8 (1H, d, J - 17.4 Hz), 4.27 (1H, d, J = 1 
7.4 Hz), 4.75-4.78(lH, m), 5.20 (1H, d, J = 
8.4 Hz), 6.73 (1H, t, J = 7.1 Hz), 7.00-7.06 
(3H, m), 7.13-7.28 (3H, m), 7.36 (1H, dt, J 
= 1.5, 7.7 Hz), 7.47 (1H, dd,J = 1.5, 7.8 H 
z), 7.72 (1H, s). 

[0474] 

##01] 59 

=EJ^T^(\.5g) x HJX^;U75>(3.2ml)£THF 
(50ml)l::5gfrU *ftT* 2-<7nnx£>7jUlx 
□ «J K(2.5g)S ;KT Uzo 

MfAV 30 #M«i*U 3t«tt£**. 5*©* 

'H-NMR (300MHz, CDCl 3 ) 5 3.13-3.16 (4H, 
m), 3.76-3.79 (4H, m), 6.11 (1H, d, J = 9.9 
Hz), 6.27 (1H, d, J = 16.7 Hz), 6.44 (1H, 

dd, J = 9.9, 16.7Hz). 

[0475] 

60 

S/^P^Ptf;U75>(0.35g). MJX*;U75>(1. 
7ml)£ THF(lQml)lC»**U **T* 2-^PPX 
£>7JU*-JU<7P 'J K(0.35g)*atT Lfco 

1ST 3 B*|fl|«#U ;*BS:^£5i, 

sa^v'j*y^^A^p^h^^-(j§aj 

»«:B»x^;u/^+-y->)Sffl^T»«L. N- 
S/^P^Pbfjbx^b>x;U*>75K(0.5g)S«t 

'H-NMR (300MHz, CDC1 3 ) 8 0.68-0.72 (4H, 
m), 2.44-2.51 (1H, m), 4.76 (1H, br), 6.02 
(1H, d, J = 9.6 Hz), 6.33 (1H, d, J = 16.5 
Hz), 6.57 (1H, dd, J = 9.6, 16.5 Hz). 

[0476] 

#*« 61 

60%**<t*hU ^A(»tt* 2.4g)S^*-y->T? 
3fc*SL x£/— 7U(50ml)IC7K^T*PX-, Ol* 
*C3-7^v/^Phf7t->Mx^;u(5.5g)(7)x$y- 

;K50ml)5S5a*iSiTL. *lcxh*$/>^b>T 
P>KS?i^K6.6g)£85TLfc D 
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filtrate , [2 -methyl -5- [2 - (phenylthio ) anilino ] - 5, 6, 7 and 
8 -tetrahydro pyrido [2 and 3 -d ] pyrimidine -8-yl ] acetic 
acid (0.21 g ) as pale yellow amorphous . 

<sup>l</sup>H-nmr (300 MHz , DMSO 
-d<sub>6</sub> );de 1.81 - 1.91 (2 H, m ), 2.29 (3 H, s ), 3.16 
- 3.43 (2 H, m ), 4.18 (1 H, d, J=17.4Hz ), 4.27(1 H, d, 
J=17.4Hz ), 4.75 - 4.78 (1 H, m ), 5.20 (1 H, d, J=8.4Hz ), 
6.73 (1 H, t, J=7.1Hz ), 7.00 - 7.06 (3 H, m ), 7.13 - 7.28 (3 H, 
m ),7.36 (1 H, dt, J=1.5, 7.7Hz ), 7.47 (1 H, dd, J=1.5, 
7.8Hz ), 7.72(1 H,s). 

[0474] 

Reference Example 59 

morpholine (1.5 g ), triethylamine (3.2 ml ) was melted in 
THF (50 ml ), under ice cooling , 2- chloroethane sulfonyl 
chloride (2.5 g )was dripped. 

30 min it agitated with room temperature , precipitate 
removed 4 - it acquired solvent of removal by filtration , 
filtrate , (vinyl sulfonyl ) morpholine (3.1 g ) as brown oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
3.13 - 3.16 (4 H, m ), 3.76 - 3.79 (4 H, m ), 6.1 1 (1 H, d, 
J=9.9Hz ), 6.27 (1 H, d, J=16.7Hz ), 6.44(1 H, dd, J=9.9, 
16.7Hz ). 

[0475] 

Reference Example 60 

cyclopropyl amine (0.35 g ), triethylamine (1.7 ml ) was 
melted in THF (10 ml ), under ice cooling , 2- chloroethane 
sulfonyl chloride (0.35 g )was dripped. 

3 hours it agitated with room temperature , precipitate 
removed solvent of the removal by filtration , filtrate . 

It refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate /hexane ), it acquired N- cyclopropyl 
ethylene sulfonamide (0.5 g )as colorless oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
0.68-0.72 (4 H,m), 2.44 -2.51 (1 H, m ), 4.76(1 H, br), 
6.02 (1 H, d, J=9.6Hz ), 6.33(1 H, d, J=16.5Hz ), 6.57 (1 H, 
dd, J=9.6, 16.5Hz ). 

[0476] 

Reference Example 6 1 

60% sodium hydride (oily , 2.4g ) after washing, under ice 
cooling was added to ethanol (50 ml ) with hexane , 3 
-amidino ethyl propionate ethanol (50 ml ) solution of (5.5 g ) 
was dripped next,next [etokishimechirenmaron ] acid diethyl 
(6.6 g ) was dripped. 
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(2-Xh+v*;U7^-;UX^,/U)-4-tKPJrVt <1| J 

S$?l/-5-ajU7|?>Blx^i,(3.3g)£*ifefSSiL 

'H-NMR (300MHz, CDC1 3 ) 6 1.25 (3H, t, J 
= 7.2 Hz), 1.38 (3H, t, J = 7.2Hz), 2.87 (2 
H, t, J = 6.6 Hz), 3.08 (2H, t, J = 6.6 Hz), 
4.15 (2H, q, J= 7.2 Hz), 4.37 (2H, q, J = 7. 
2 Hz), 8.70 (1H, s). 

[0477] 

#%#J 62 

2-(2-Xh*->*;U7tf-;UX5^U)-4-tKO^>t? 

'j5i?>-5-a;u7t?>&xT;Ki.5g)h , jx5 1 ;i/T5 

>(3.2ml)£ THF(50ml)ICjg^L, JKJ^T, 
/^>X;U7t^-yU(0.45ml)^;^TLfco 

ttC. 30#IH«#fc, 3-T5y-N-(2,4-^>h^r 

>>^>v;^ntf^->Kx^;u(i.6g)05 thf(15 

mi)»**ais.» Ma-c-iftat»Lfc. 



7=. 



*«E:»Mx^;u/^-9-^)$fflixr«illL, At 

ft*-r;u(i.9g)*»fc. 



x$/— JU(50ml)lcSgj&\U *}frT. JjcSHb;hh 
'J't7A(60%,0.28g)£JjajU60 deg C, 1.5 B#fa1 

»«£B*U in ^x>H7K»***5i.. Pit 
x^ut?tt{±iL7c. 

*'T7-U(1.5g)£f*7=o 

**(1.9g), *(0.24ml), DMSO(16ml)^APX> 
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2 hours agitation later, 10 hours reflux it did with room 
temperature . 

It removed after neutralizing, it extracted solvent , with 
ethylacetate making use of 1 Nhydrochloric acid . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent : ethylacetate /hexane ), 2 - (2 -ethoxy carbonyl ethyl ) 
- 4 -hydroxypyrimidine -5-carboxylic acid ethyl itacquired 
(3.3 g ) as colorless crystal . 

<sup>K/sup>H~nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .25 (3 H, t, J=7.2Hz ) : 1 .38 (3 H, t, J=7.2Hz ), 2.87 (2 H, t, 
J=6.6Hz ), 3.08 (2 H, t J=6.6Hz ), 4.15 (2 H, q, J=7.2Hz ), 
4,37 (2 H, q, J=7.2Hz j,8.70 (1 H, s ). 

[0477] 

Reference Example 62 

2 - (2 -ethoxy carbonyl ethyl ) - 4 -hydroxypyrimidine 
-5-carboxylic acid ethyl (1 .5 g ) triethylamine (3.2 ml ) was 
melted in THF (50 ml ), the under ice cooling , chloride 
methane sulfonyl (0.45 ml ) was dripped. 

With room temperature , overnight it agitated with room 
temperature 30 min agitation later, 3 -amino -N- including 
THF (15 ml ) solution of (2 and 4 -dimethoxy benzyl ) ethyl 
propionate (1.6 g). 

It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

residue was refined making use of 
[shirikagerukaramukutomatogurafii ] (elution 
solvent :ethylacetate /hexane ), colorless oyl (1.9 g ) 
wasacquired. 

It melted in ethanol (50 ml ), 60 deg C, 1 .5 hours it heated 
including under ice cooling , sodium hydride (60% and 0.28 

g). 

It removed solvent , it extracted with ethylacetate including 1 
Ncitric acid aqueous solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed, yellow oyl (1.5 g ) was acquired. 

salt (1 .9 g ), water (0.24 ml ), including DMSO (16 ml ), 
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T)^'>nm%T. 160 deg C* 1.5 B#P B ^Df&L 
tz 0 

tf--OU(l.2g)«1»fc. 

^bftfc*-OU(0.75g)£MJ:77M-PrE&(50ml) 



^$g:PSgx^;L,)£ffll,\Tili§!!U 3-(5-**7- 
5,6,7,8-x 1 Kn t° 'J K[2,3-d] tf 'J 5 v>-2-^ 
yU)^'Dt°^->^x^/U(0.19g)^^feT ; E;i'7T 

'H-NMR (300MHz, CDC1 3 ) <5 1.24 (3H, t, J 
= 7.1 Hz), 2.73 (2H, t, J = 7.1Hz), 2.81 (2 
H, t, J = 6.9 Hz), 3.10 (2H, t, J = 7.1 Hz), 
3.68 (2H, dt,J = 2.4, 7.2 Hz), 4.14 (2H, q, J 
= 7.1 Hz), 5.55 (1H, br), 8.76 (1H, s). 

[0478] 

63 

2-75A5-[4-(h l J7;u^-p>^ < ;upiy^v]S 

,S§^(4.0g)^7-trh-h'J^(80ml)lCjtfi?L.e 
P U v>( 1 .8ml)£*Q*.fc& s 1 -[3-(v/^JU75 
/)^Pe^]-3-XT;U73/U^V'f5K-^^(5.2 

g)$*n^Msi=T 3 mmmnLtzo 

l^^a^h^^-lzxmUL. 2-(t°P'J 
;upi/*v]7-'J>(1.9g)£t#/i 0 



'H-NMR(CDCl3)<Sl.91(4H,m), 3.46(2H,m), 3. 
61(2H,m), 4.59(2H,s), 6.74(1 H,d,J=8.6Hz), 6.8 
9-6.98(4H,m), 7.53(2H,d,J=8.6Hz) 

[0479] 

##0>J 64 
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under argon atmosphere ,160 deg C, 1.5 hours it heated. 

You poured to underwater, extracted with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed, brown oyl (1.2 g ) was acquired. 

It melted oyl (0.75 g ) which it acquires in trifluoroacetic acid 
(50 ml ), overnight reflux did. 

It removed solvent , it extracted with ethylacetate including 
sodium bicarbonate water solution . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

It refined residue making use of 
[shirikagerukaramukuromatogurafii ] (elution 
solvent :ethylacetate ), 3 - it acquired (5 -oxo -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -2- yl ) ethyl 
propionate (0.19 g ) as colorless amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.24 (3 H, t, J=7.1Hz ), 2.73 (2 H, t, J=7.1Hz ), 2.81 (2 H, t, 
J=6.9Hz ), 3.10 (2 H, t, J=7.1Hz ), 3.68 (2 H, dt, J=2.4, 
7.2Hz ), 4. 14 (2 H, q, J=7. 1 Hz ),5.55 (1 H, br ), 8.76 (1 H, s ). 

[0478] 

Reference Example 63 

2 -amino -5- it melted [4 - (trifluoromethyl ) phenoxy ] 
benzoic acid (4.0 g ) in acetonitrile (80 ml ), after adding the 
pyrrolidine (1 .8 ml ), 3 hours it agitated with room 
temperature 1 - [3 - (dimethylamino ) propyl ] - 3 -ethyl 
carbodiimide * acetate including (5.2 g ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafli ], 2 - (pyrrolidine -1- 
ylcarbonyl ) - 4 - [4 - (trifluoromethyl ) phenoxy ] aniline (1 .9 
g ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.91 (4 H, 
m ), 3.46 (2 H, m ), 3.61 (2 H, m ), 4.59 (2 H, s ), 6.74 (1 H, 
d, J=8.6Hz ), 6.89 - 6.98(4 H, m ), 7.53 (2 H, d, J=8.6Hz ) 

[0479] 

Reference Example 64 
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2-^T;U-7,8-vtKPt 0| JK[2,3-d]e'J5v>-5-7|- 
>(0.30g)lCh;i/X>(6.0ml)$*DX..2-(tfP , Ji/> 

xy^>]T- l J>(1.29g)$*Px.fc1t,M 0 7h;UX 
>X;U*>»— 7kft«!l(35mg)**]X.T 24 B#Pb1 



;uA?A^p vhy^-f— iCTfltttU N-(2-> 
5 1 ;U-7,8-vtKoe'JK[2,3-d]tf'J5i;>-5-'r'Jf : 

>)-2-(tf p u v>- 1 --f ;u?t?— ;u)-4-[4-(h u 7 

'H-NMR(CDCl 3 )<5l.81(6H,m), 2.54(3H,s), 2.6 
5(2H,t,J=6.6Hz), 3.36-3.53(6H,m), 5.64(1 H,br), 
6.79(1 H,d,J=9.0Hz), 7.04-7.10(4H,m), 7.59(2 
H,d,J=8.4Hz), 8.84(lH,s) 

[0480] 

65 

2- >^ L ;U-7,8-vtKPt 0| JK[2,3-d]tf l J5v>-5-7 
5>(0.50g)£ l->T;U-2-t°P U K>(10ml)ICjfjB 
U hUX^;U75>(0.55ml), lA-'y-p^U-h 
PK>-tf>(0.53g)$Jinjl. 60 deg C ICT 12 B# 

iCTttaiLfco 

^^A^PVh^^-f-lcTfflSL, N-(5-7 
;utf- p -2-x h p^x - )\,yi-*=f-)\,-5fi,i,%-=fV=j 

tKPt°'JK[2,3-d]t°'J5i;>-5-75>(0.55g)^# 

fee 

'H-NMR(CDC1 3 ) 6 2.02-2. 19(2H,m), 2.50(3H,s), 
3.48-3.56(2H,m), 4.68-4.77(lH,m), 5.92(lH,b 

r), 6.41-6.52(lH,m), 6.67(lH,dd,J=l 1.4,2.4Hz), 
8.10(lH,s), 8.23-8.32(2H,m) 

[0481] 

##0>] 66 

3- -S7PP37I/— JU(275mg)£ N,N-S/;*^l/7fc;U 
A75K(10.8ml)l=»»U BtMW5M0.35 
g),N-(5-7 < /U^|-P-2-XhP^x-yi/)-2-> i ?;U-5, 
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2 -methyl -7, 8-dihydro pyrido to [2 and 3 -d ] pyrimidine 
-5-on (0.30 g ) 24 hour heating and refluxing it did after 
adding [4 - (trifluoromethyl ) phenoxy ] aniline (1.29 g ), 
including p-toluenesulfonic acid acid *monohydrate (35 mg ) 
including toluene (6.0 ml ), 2 - (pyrrolidine -1- ylcarbonyl ) - 
4 -. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- (2 -methyl -7, 
8-dihydro pyrido [2 and 3 -d ] pyrimidine -5-ylidene ) - 2 - 
(pyrrolidine -1- ylcarbonyl ) - 4 - [4 - (trifluoromethyl ) 
phenoxy ] aniline (121 mg ) wasacquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.81 (6 H, 
m ), 2.54 (3 H, s ), 2.65 (2 H, t, J=6.6Hz ), 3.36 - 3.53 (6 H, 
m ), 5.64 (1 H, br ), 6.79(1 H, d, J=9.0Hz ), 7.04 - 7.10 (4 H, 
m ), 7.59 (2 H, d, J=8.4Hz ), 8.84 (1 H, s ) 

[0480] 

Reference Example 65 

2 -methyl -7, 8-dihydro pyrido 1 -methyl -2- pyrrolidone it 
melted [2 and 3 -d ] pyrimidine -5-amine (0.50 g ) in (10 ml ), 
12 hours itagitated with 60 deg C triethylamine (0.55 ml ), 2 
and 4 -difluoro nitrobenzene including (0.53 g ). 

In room temperature after cooling, in reaction mixture it 
extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- (5 -fluoro -2- 
nitrophenyl ) - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido [2 and 3 
-d ] pyrimidine -5-amine (0.55 g ) wasacquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 2.02 - 2.19 (2 
H, m ), 2.50 (3 H, s ), 3.48 - 3.56 (2 H, m ), 4.68 - 4.77 (1 H, 
m ),5.92 (1 H, br ), 6.41 - 6.52 (1 H, m ), 6.67 (1 H, dd, 
J=l 1.4, 2.4Hz ), 8.10 (1 H, s ), 8.23 - 8.32 (2 H, m ) 

[0481] 

Reference Example 66 

3 -chlorophenol it melted (275 mg ) in N, N- 
dimethylformamide (10.8 ml ), 12 hours it agitated with60 
deg C potassium carbonate (0.35 g ), N- (5 -fluoro -2- 
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6,7,8-xh7tKnt°'JK[2,3-d]t 0| J5v>-5-75> 
(0.54g)£*Q*., 60 deg C \ZX 12 B#P B 11t#L 



nitrophenyl ) - 2 -methyl -5, 6, 7, 8-tetrahydro pyrido 
including [2 and 3 -d ] pyrimidine -5-amine (0.54 g ). 



;U*7ix^7PVh^7-f— |CT»»L. N-[5-(3- 

i;pp7i/+*>)-2-- hP7i— ;u]-2-y^;u-5,6, 

7,8-T-h7tKPe'jK[2,3-d]tf'J55/>-5-T5> 
(0.59g)£^#fc o 

'H-NMR(CDC1 3 )<S 1.80-2. 18(2H,m), 2.49(3H,s), 
3.48-3.53(2H,m), 4.63-4.70(1 H,m), 5.88(lH,b 
r), 6.28(1 H,dd,J=9.3,2.4Hz), 6.51(lH,d,J=2.4H 
z), 6.98-7.02(lH,m), 7.1 1-7. 13(1 H,m) ( 7.21-7.2 
7(lH,m), 7.33-7.39(lH,m), 8.08(lH,s), 8.22(1 
H,d,J=9.3Hz), 8.29(lH,d,J=7.2Hz) 

[0482] 

67 

3- (3--hP7x-;U)7-'J>(3.0g)^T L h7tKP 
^>(30ml)IZ;^fi?L. HJl^U7S>(2.4ml), 

4- ?PD/<y/^ ;H7n^-f K(i.8mi)£injU M 

SI=T 30 ttMWLtzo 

;U*7A*P7Hf77<r-l=TlMI!U 4-^PP- 
-N-[3-(3--hP7xy4r*>)7x-;U]/<>X75K 
(3.1g)£*§fc„ 

'H-NMR(CDC1 3 ) 5 6.83-6.88(lH,m), 7.24-7.58 
(7H,m), 7.77-7.8 l(3H,m), 7.92-7.97(2H,m) 

[0483] 

##15"] 68 

4-^PP-N-[3-(3-— hP^x/^v)7xz:;U]^> 
X75K(3.1g)£ 85%x$/-;U(93ml)IC;gfl?U 
*<b*/l/*>^ A(0.47g)» Jl7cf*(2.4g)SflIx., 4 

MSKftiPSL -fe^-fhifflU Blfcx^jn=T 



In room temperature after cooling, in reaction mixture it 
extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 
[shirikagerukaramukuromatogurafii ], N- [5 - (3 
-chlorophenoxy ) - 2 -nitrophenyl ] - 2 -methyl -5, 6, 7, 
8-tetrahydro pyrido [2 and 3 -d ] pyrimidine -5-amine (0.59 
g ) wasacquired. 

<sup>i</sup>H-nmr (CDCl<sub>3</sub> );de 1.80-2.18 (2 
H, m ), 2.49 (3 H, s ), 3.48 - 3.53 (2 H, m ), 4.63 - 4.70 (1 H, 
m ),5.88 (1 H, br ), 6.28 (1 H, dd, J=9.3, 2.4Hz ), 6.51 (1 H, d, 
J=2.4Hz), 6.98-7.02(1 H, m ), 7.1 1 - 7.13 (1 H, m ), 7.21 - 
7.27(1 H, m ), 7.33 - 7.39 (1 H, m ), 8.08 (1 H, s ), 8.22 (1 H, 
d, J=9.3Hz ), 8.29 (1 H, d, J=7.2Hz ) 

[0482] 

Reference Example 67 

3 - It melted (3 -nitrophenyl ) aniline (3.0 g ) in 
tetrahydrofuran (30 ml ), 30 minutes it agitatedwith room 
temperature triethylamine (2.4 ml ), 4 -chlorobenzoyl chloride 
including (1.8 ml ). 

In reaction mixture it extracted with ethylacetate including 
water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 4 -chloro -N- [3 - (3 
-nitro phenoxy ) phenyl ] benzamide (3.1 g ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 6.83 - 6.88 (1 
H, m ), 7.24 - 7.58 (7 H, m ), 7.77 - 7.81 (3 H, m ), 7.92 -7.97 
(2 H,m) 

[0483] 

Reference Example 68 

4 -chloro -N- it melted [3 - (3 -nitro phenoxy ) phenyl ] 
benzamide (3.1 g ) in 85% ethanol (93 ml ), 4 hours heating 
and refluxing it did the calcium chloride (0.47 g ), including 
reduced iron (2.4 g ). 

After cooling, celite filtration it did in room temperature , 
washed with ethylacetate . 
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^*5A^P"7h^7-r— icrttSIL, N-[3-(3- 
-hP7x/*vpx_;U]-4-^PP<<>X7£K 

.(2.9g)£f#fco 

^-NMRCCDCla) 5 3.70(2H,br), 6.33-6.44(3H, 
m), 6.77-6.85(lH,m), 7.09(lH,t,J=7.2Hz), 7.22- 
7.33(2H,m), 7.38-7.46(3H,m), 7.77(2H,d,J=8.8 
Hz), 7.78-7.86(lH,m) 

[0484] 

###J 69 

2-^;u-7,8-vtKPt 0| ;K[2,3-d]t°'J^v>-5-^- 
>(0.30g)ICh;UX>(9.0ml)^AP^.sN-[3-(3--h 
P?x/+vpxXJU]-4-£PPK>X75K(1.3 

«8(35mg)£ *P*-T 24 B*MJBjtta3ltLfco 

»ET*«*B*U »6*ifc»»**>U*y 

N-[3-[3-[(2->T;U-7,8-vtKPt 0, jK[2,3-d]t 0| JS 
v>-5-^'J J r>)75y]7xy+v]7xx^]/<> 

X75K(220mg)£»fc o 

'H-NMRCCDCla) 5 2.53(3H,s), 2.68(2H,t,J=6.4 
Hz), 3.42-3.50(2H,m), 5.55(1 H,br), 6.48-6.59(2 
H,m), 6.75-6.88(2H,m), 7. 3 0-7. 3 5(2 H,m), 7.42- 
7.76(3H,m), 7.78(2H,d,J=8.4Hz), 7.87(lH,s), 8. 
91(lH,s) 

[0485] 

70 

2,9- V^U-6,7,8,9-t- h^tKP tf 'J £ K[4,5-b]7 
-tft°>-5-^>(0.20g)ICh^X>(6.0ml)^iffJ^.3 
-(3-^PP^xy^i/)7xU>(0.69g)^JnS.fc 
flL /^h;UX>^;U7t%>» — *fP*(40mg)S 
*P;tT 48 ^IHiaUftiSSSLfco 



It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including water. 

With saturated saline alter washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- [3 - (3 -nitro 
phenoxy ) phenyl ] - 4 -chlorobenzamide (2.9 g ) was 
acquired. 

<sup>l</sup>H-nmr (CDCKsub>3</sub> );de 3.70 (2 H, 
br ), 6.33 - 6.44 (3 H, m ), 6.77 - 6.85 (1 H, m ), 7.09 (1 H, t, 
J=7.2Hz ), 7.22 -7.33 (2 H, m ), 7.38 - 7.46 (3 H, m ), 7.77 (2 
H, d, J=8.8Hz ), 7.78 - 7.86 (1 H, m ) 

[0484] 

Reference Example 69 

2 -methyl -7, 8-dihydro pyrido 24 hour heating and refluxing 
it did in [2 and 3 -d ] pyrimidine -5-on (0.30 g ) after adding 
(1.3 g ),including p-toluenesulfonic acid acid *monohydrate 
(35 mg ) including toluene (9.0 ml ), N- [3 - (3 -nitro 
phenoxy ) phenyl ] - 4- chlorobenzamide . 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 4 -chloro -N- [3 - [3 - 
[ (2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine 
-5-ylidene ) amino ] phenoxy ] phenyl ] benzamide (220 mg ) 
was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 2.53 (3 H, s ), 
2.68 (2 H, t, J=6.4Hz ), 3.42 - 3.50 (2 H, m ), 5.55 (1 H, br ), 
6.48 - 6.59(2 H, m ), 6.75 - 6.88 (2 H, m ), 7.30 - 7.35 (2 H, 
m ), 7.42 - 7.76 (3 H, m ), 7.78 (2 H, d, J=8.4Hz ), 7.87 (1 H, 
s),8.91 (1 H,s) 

[0485] 

Reference Example 70 

2 and 9 -dimethyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 
5 -b ] azepine -5-on (0.20 g ) 48 hour heating and refluxing it 
did after adding(3 -chlorophenoxy ) aniline (0.69 g ), 
including p-toluenesulfonic acid acid *monohydrate (40 mg ) 
including toluene (6.0 ml ), 3 -. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
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JUa^A^PTh^^f— ICTIIHU N-[3-(3- 
^DP7i;^vpi-;i/]-N-(2,9-V>f;i/-6,7, 
8 ) 9-xh7tKOt 0 'J5K[4,5-b]7ift°>-5-'f l j7 i 
»75>(0.17g)**fc. 

'H-NMR(CDC1 3 ) 6 2.03-2. 1 l(2H,m), 2.53-2.61 
(2H,m), 2.56(3H,s), 3.26(3H,s), 3.46(2H,t,J=6.2 
Hz), 6.45(1 H,t ( J=2.0Hz), 6.54-6.60(1 H,m), 6.7 
3-6.79(1 H,m), 6.90-7. 10(3H,m), 7.21-7.36(2H, 
m), 8.62(1 H,s) 

[0486] 

#%0J 71 

2,9- v>^U-6,7,8,9-t h y t K P t° 'J 5 h*[4,5-b]7 
■fe"t''>-5-^->(0.24g)|CK;UX>(4.8ml)^iPx. > 4 
-(4-^PP7iy*v)7-'J>(0.83g)£*0;Lfc 
/^h;UX>X;i,7K>K--7j<fD%l(72mg)^ 
iax.T 48 B#ffflJW»ftil;7itLfco 



ttw<t**i=T**«. stir** **>*ai=t 

VU^^A^PVh^^-f-ICTlfiML, N-[4-(4- 
^PP7i;4rv)7i-^]-N-(2,9-y>f;K7, 
8,9-t- t K P If U 5 K[4,5-b]7 M fc°>-5--< 'J t 
>)75>(0.18g)£t#/c o 



l H-NMR(CDCl 3 )«52.11(2H,m), 2.57(3H,s), 2.6 
0(2H,m), 3.27(3H,s), 3.50(2H,t,J=6.3Hz), 6.78 
(2H,d,J=8.7Hz), 6.93(2H,d,J=6.9Hz), 7.00(2H, 
d,J=7.8Hz), 7.28(2H,d,J=7.8Hz), 8.65(lH,s) 

[0487] 

72 

3-X>P7x/— JU(3.0g)£ N.N-VJ^U/t^A 
7£K(30ml)IC;§fl?U ft»A'J^A(7.5g)» 3-^ 
PP>^;Utf'J^>(4.2g)^i)0X,^SlCT 3 B# 
MUfcLfc. 



2003-11-11 

bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 
[shirikagerukaramukuromatogurafii ], N- [3 - (3 
-chlorophenoxy ) phenyl ] -N- (2 and 9 -dimethyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) 
amine (0. 1 7 g ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 2.03 - 2.1 1 (2 
H, m ), 2.53 - 2.61 (2 H, m ), 2.56 (3 H, s ), 3.26 (3 H, s ), 
3.46(2 H, t, J=6.2Hz ), 6.45 (1 H, t, J=2.0Hz ), 6.54 - 6.60 (1 
H, m ), 6.73 - 6.79 (1 H, m ), 6.90 - 7.10 (3 H, m ), 7.21 -7.36 
(2 H,m), 8.62(1 H, s ) 

[0486] 

Reference Example 71 

2 and 9 -dimethyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 
5 -b ] azepine -5 -on (0.24 g ) 48 hour heating and refluxing it 
did after adding(4 -chlorophenoxy ) aniline (0.83 g ), 
including p-toluenesulfonic acid acid *monohydrate (72 mg ) 
including toluene (4.8 ml ), 4 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 
[shirikagerukaramukuromatogurafii ], N- [4 - (4 
-chlorophenoxy ) phenyl ] -N- (2 and 9 -dimethyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) 
amine (0. 1 8 g ) was acquired. 

<sup>K/sup>H-nmr (CDCl<sub>3</sub> );de 2.1 1 (2 H, 
m ), 2.57 (3 H, s ), 2.60 (2 H, m ), 3.27 (3 H, s ), 3.50 (2 H, t, 
J=6.3Hz ), 6.78 (2 H, d, J-8.7Hz ),6.93 (2 H, d, J=6.9Hz ), 
7.00 (2 H, d, J=7.8Hz ), 7.28 (2 H, d, J=7.8Hz ), 8.65 (1 H, s ) 

[0487] 

Reference Example 72 

3 -nitro phenol it melted (3.0 g ) in N, N- dimethylformamide 
(30 ml ), 3 hours it agitated with room temperature potassium 
carbonate (7.5 g ), 3 -chloromethyl pyridine including (4.2 g ). 

reaction mixture in addition to underwater, it extracted with 
ethylacetate . 

With saturated saline after washing, it dried with magnesium 
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;u*^A^pvh^^-icr?lSL. 3-[(3-- 
hP7i/+->)y^^]e'je?>(3.9g)*i»fc. 



'H-NMR(CDC1 3 ) 5 5.17(2H,s), 7.27-7.51 (4H,m), 
7.78-7.91 (3H,m), 8.63(1 H,dd,J=4.8,l. 6Hz), 8.7 
1 -8.73(1 H,m) 

[0488] 

73 

3-[(3--hP7x/^rV')^5 L ;U]t 0 'Jv>(3.9g)^ 8 
5%x$/— JU(1 17ml)lC?gfl?U ^b*UU->0 A 
(0.94g), il7t&(4.73g)£tt]a..4 l$DHft])lft99t 

jijBI=**P«s 4r7l>?>iBU KSxfMcT 

>-3--OU>h**>)7-'J>(2.2g)*ttfc. 

'H-NMR(CDCI 3 )53.68(2H,s), 5.04(2H,s), 6.31 
-6.41(3H,m), 7.04-7.1 1(1 H,m), 7.29-7.32(lH, 
m), 7.74-7.79(1 H,m), 8.38(lH,dd,J=5.1, 1.8Hz), 
8.66-8.68(1 H,m) 

[0489] 

74 

2,9-v^5 1 ;U-6,7,8,9-Th7tKPt < ' l J£K[4,5-b]7 
-tftf>-5-^->(0.30g)[wh;UX>(7.5ml)$i)P?l,4 
-[[(4,6-i>^)\^\l<Js.i>>-2-^)V)X)l'^T-)^) 
'J>(1.15g)$JnjLfcft./<7h;H> 
*JU7|Oft-— *f0tt(60mg)£in*.-C 48 B#Pe1 

jRjs»£t&fn»w*4»i=ftia., 



»ET»JK* M&U #&*ifc»at *>'J*y 
;i/*7A<70-7h^77i , -lcr!|»iiL, N-[4- 
[[(4,6-5/y^;nf'j55/>-2--f;u)^;u77— ju]> 

^•;U]7x=.;i/]-N-(2,9-i?y^;U-6,7,8,9-T-h5t 
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sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 3 - [ (3 -nitro phenoxy ) 
methyl ] pyridine (3.9 g ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 5.17 (2 H, s ), 
7.27 - 7.51 (4 H, m ), 7.78 - 7.91 (3 H, m ), 8.63 (1 H, dd, 
J=4.8, 1.6Hz ), 8.71 -8.73 (1 H, m ) 

[0488] 

Reference Example 73 

3 - It melted [ (3 -nitro phenoxy ) methyl ] pyridine (3.9 g ) in 
85% ethanol (1 17 ml ), 4 hours heating and refluxing it did 
the calcium chloride (0.94 g ), including reduced iron (4.73 

6)- . 

After cooling, celite filtration it did in room temperature , 
washed with ethylacetate . 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 3 - (pyridine -3- yl 
methoxy ) aniline (2.2 g ) was acquired. 

<sup>K/sup>H-nmr (CDCl<sub>3</sub> );de 3.68 (2 H, s ), 
5.04 (2 H, s), 6.31 -6.41 (3 H, m ), 7.04-7.11 (1 H,m), 
7.29 -7.32 (1 H, m ), 7.74 - 7.79 (1 H, m ), 8.38 (1 H, dd, 
J-5.1, 1.8Hz ), 8.66-8.68(1 H,m) 

[0489] 

Reference Example 74 

2 and 9 -dimethyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 
5 -b ] azepine -5 -on (0.30 g ) 48 hour heating and refluxing it 
did after adding[[ (4 arid 6 -dimethyl pyrimidine -2- yl ) 
sulfanyl ] methyl ] aniline (1.15 g ), including 
p-toluenesulfonic acid acid *monohydrate (60 mg ) including 
toluene (7.5 ml ), 4 -. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- [4 - [[ (4 and 6 
-dimethyl pyrimidine -2- yl ) sulfanyl ] methyl ] phenyl ] -N- 
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Kne'J5K[4,5-b]7-fe't°>-5-'l' l Jf ; >)7S>(0.3 
6g)£ftfc. 

l H-NMR(CDCl 3 )<52.06(2H,m), 2.41(6H,s), 2.5 
6(3H,s), 2.51-2.59(2H,m), 3.26(3H,s), 3.44-3.5 
l(2H,m), 4.41 (2H,s), 6.68-6.72(3H,m), 7.40(2 
H,d,J=8.0Hz), 8.63(1 H,s) 

[0490] 

##01) 75 

2,4-i?^h+->'<>^;L/75>(10g)^ N,N-v>T 
jU7fc;UA75K(100ml)l::»*U h'Jx^TS 
>(12.5ml). 4-T?P : E|gig tert-^;K16.0g)^;iS 

tus»i=t 8 msmnuz^ mjx^t 

5>(7.7ml)£Jjnx.fc 0 

4-tKP+v-2->5 1 ;Ut 0| J5v>-5-*^^>^x 
5 1 ^(5.0g)lC7 L h : 5tKP77>(100ml)^*D?t. h 
•Jx^U75>(7.66ml)» y$^il/*-JWP7 
■<K(2.34ml)*i]nS.fc»«£ 2 B*M»#U N,N- 

MiSlcr 2 R$Mflttt&. K£*l=*£*njU ft 

JUa^ASmvUr?:?*— iCTttSU 4-tert-T? 
h4rV-4-^-^v^5 L ;U)(2 ) 4-v>h^r«>'<>i/;U) 

Tsyj^-y^^tf'jsvi'-s-^^^KxT^ 

(5.1g)£*#fco 

'H-NMR(CDC1 3 )«5 1.30(3H,t,J=7.0Hz), 1.41(9 
H,s), 1.86(2H,m), 2.21(2H,t,J=7.4Hz), 2.51(3H, 
si 3.48(2H,t,J=6.6Hz), 3.66(3H,s), 3.78(3H,s), 
4.25(2H,q,J=7.0Hz), 4.51(2H,s), 6.38-6.43(2H, 
m), 7.04(1 H,q,J=9.2Hz), 8.54(lH,s) 

[0491] 

##0>J 76 

4-tert-^h^ V-4-** V^TJU)(2,4-v> h*v<< 

>v;u)7£y]-2->^;ut°'jSv>-5-*;u^>^ 

X^U(5.1g)£ N,N-v^^;U^UAT5K(76.5m 
l)IC;ffl?U tert-^h+v* l J r >A(1.45g)^iD^.. 
100 deg C ICT 20 a*#Lfc. 

^si^spft. 7K£fiQ*, ft^x^;ncricr 

ISW6^7KlcTJ5fe;f ft. Bfi&v^v^AlzT 
;U*7A<7P-7h^7-f-l=T«»L, 9-(2,4-v 
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(2 and 9 -dimethyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 
-b ] azepine -5-ylidene ) amine (0.36 g ) was acquired. 

<sup>l</sup>H-nmr (CDCl<sub>3</sub> );de 2.06 (2 H, 
m ), 2.41 (6 H, s ), 2.56 (3 H, s ), 2.51 - 2.59 (2 H, m ), 3.26 (3 
H, s ), 3.44- 3.5 1 (2 H, m ), 4.41 (2 H, s ), 6.68 - 6.72 (3 H, 
m ), 7.40 (2 H, d, J=8.0Hz ), 8.63 (1 H, s ) 

[0490] 

Reference Example 75 

2 and 4 -dimethoxy benzylamine (10 g ) was melted in N, N- 
dimethylformamide (100 ml ), triethylamine (12.5 ml ), 
4-bromo butanoic acid t- butyl (16.0 g ) was dripped, 8 -hour 
after agitating, triethylamine (7.7 ml ) wasadded with room 
temperature . 

4 -hydroxy -2- methyl pyrimidine -5-carboxylic acid ethyl 2 
hours it agitated solution which triethylamine (7.66 ml ), adds 
the methane sulfonyl chloride (2.34 ml ) to (5.0 g ) including 
tetrahydrofuran (100 ml ), dripped to N, N- 
dimethylformamide solution . 

With room temperature in 2 hours after stirring , reaction 
mixture it extracted with with ethylacetate includingwater. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasreflned with 

[shirikagerukaramukuromatogurafli ], 4 -t- butoxy -4- oxy 
butyl ) (2 and 4 -dimethoxy benzyl ) amino ]-2- methyl 
pyrimidine -5-carboxylic acid ethyl (5.1 g ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.30 (3 H, t, 
J=7.0Hz), 1.41 (9 H, s), 1.86 (2 H,m),2.21 (2 H, t, 
J=7.4Hz ), 2.51 (3 H, s ), 3.48 (2 H, t, J=6.6Hz ),3.66 (3 H, 
s ), 3.78 (3 H, s ), 4.25 (2 H, q, J=7.0Hz), 4.51 (2 H, s ), 6.38 
-6.43 (2 H, m ), 7.04 (1 H, q, J=9.2Hz ), 8.54 (1 H, s ) 

[0491] 

Reference Example 76 

4 -t- butoxy -4- oxy butyl ) it melted (2 and 4 -dimethoxy 
benzyl ) amino ]-2- methyl pyrimidine -5-carboxylic acid 
ethyl (5.1 g ) in N, N- dimethylformamide (76.5 ml ), 20 
minutes itagitated with 1 00 deg C including t- butoxy 
potassium (1.45 g). 

In room temperature after cooling, it extracted with with 
ethylacetate includingwater. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

It removed solvent under vacuum , it refined residue which 
isacquired with [shirikagerukaramukuromatogurafii ], it 
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yh^V^>v;U)-2-y^;U-5-^-4rV-6,7,8,9-^h 
^tKPt 0, J5K[4,5-b]y^t°>-6-*JU7K>K tert 
-^;U<t9-(2,4-v>h+v^>v;L,)-2->T>»l/-5- 
^•+V-6,7,8,9-i L h ; 5t:KPt 0| J5K[4,5-b]7-tft 0 
>-6-*;U7K>^x^;uc7);l^%(3.8g)<bLTt# 

fco 

9.(2,4-v>h^v^>v;U)-2->^^-5-^V-6, 
7,8,9-^h5tKPt 0| J^K[4,5-b]7-tft°>-6^;U 
•7t?>» tert-^;U<t 9-(2,4-V>K^rV^<>v;U)- 
2-^^-5-^V-6,7 J 8 3 9- J fh^tKat°U^K[4,5 
-b]74ftf>-6-*;U7P>»x^jKDS^HB(3.8g) 
IC 6 aS*H(15.2ml)$ft]K. 1 ftMAlft&SlEL 

fco 

x^ncraaiLfco 

-6 f 7,8 i 9-xh J 5tKPe , JSK[4,5-b]7-Slf>-5-*" 
>(1.0g)£»fc o 

l H-NMR(CDCl 3 ) 5 2.05-2.15(2H,m), 2.38(3H,s), 
2.73(2H,t,J=7.0Hz), 3.22-3.28(2H,m), 3.33(1 
H,m), 8.43(1 H,s) 



acquired 9 - (2 and 4 -dimethoxy benzyl ) - 2 -methyl -5-oxo 
-6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine 
-6-carboxylic acid t- butyl and 9 - (2 and 4 -dimethoxy 
benzyl ) - 2 -methyl -5-oxo -6, 7, 8, 9- mixture of 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -6-carboxylic 
acid ethyl (3.8 g ) as. 

9 - (2 and 4 -dimethoxy benzyl ) - 2 -methyl -5-oxo -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -6-carboxylic 
acid t- butyl and 9 - (2 and 4 -dimethoxy benzyl ) - 2 -methyl 
-5-oxo -6, 7, 8, 9- 1 hour heating and refluxing itdid in 
mixture (3.8 g ) of [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -6-carboxylic acid ethyl including 6 normal - 
hydrochloric acid (15.2 ml ). 

After cooling, it removed vacuum sewage in room 
temperature , in residue whichis acquired it extracted with 
tetrahydrofuran /ethylacetate including saturated aqueous 
sodium bicarbonate . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-on (1.0 g ) 
was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 2.05 - 2.15 (2 
H, m ), 2.38 (3 H, s ), 2.73 (2 H, t, J=7.0Hz ), 3.22 - 3.28 (2 
H, m ), 3.33(1 H,m), 8.43(1 H, s ) 



5c*»*ffflC9HllN30tLT 










elemental analysis values C9H1 1N30 doing 


Calcd. :C, 61. 00;H 


, 6. 26;N 


, 23. 71 


Calcd.:C,61.00;H 


6.26 ; N 


23.71 


FouNd : 


:C, 61. 12; 


;H, 


6. 37; 


;N, 


23. 58 


FouNd: 


:C,61.12; 


;H, 


6.37; 


;N, 


23. 58 



[0492] 

77 

2-^;i/-6,7,8,9--r hvt KP t° U £ K[4,5-b]74? 
t°>-5-7|->(0.50g)ICh;UX>(10ml)^iP^,3-(3 
-^PP7x/*S/)7xiJ>(l.24g)*JlPAfc»./< 

^h;ux>x;i,7fx>^--7KfP^(i07mg)^iiax. 
T48 B#HtoJ»iS3l[Lfco 



[0492] 

Reference Example 77 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.50 g ) 48 hour heating and refluxing it did 
after adding the(3 -chlorophenoxy ) aniline (1.24 g ), 
including p-toluenesulfonic acid acid *monohydrate (107 
mg ) including toluene (10 ml ), 3 

In room temperature after cooling, it extracted with 



Page 432 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



yu^^A^nvh^^-f— N-[3-(3- 
•?nP7i-/+v)7i-;i/]-N-(2->f;i/-6,7,8 > 9- 
T-h5tKDe'J5K[4,5-b]Tiftf>-5--f'J-T>)T 
3>(0.20g)£|#fc. 



'H-NMR(DMSO-d 6 )(5 1.94(2H,t,J=6.2Hz), 2.38 
(3H,s), 3.22-3.33(2H,m), 3.40-3.52(2H,m), 6.5 
l(lH,m), 6.64(1 H,d,J=8.0Hz), 6.77(1 H,dd,J=8. 
4,2.2Hz), 6.96-7.08(4H,m), 7.18(lH,d,J=8.2Hz), 
7.34-7.45(2H,m), 7.78(1 H,m), 8.46(1 H,s) 

[0493] 

#*« 78 

2->5 1 ;U-6,7,8,9-T 1 K^tKPt° l J5K[4,5-b]7-tf 
t°>-5-7t->(0.50g)ICh>/UX>(4.8ml)^*P^,4- 
(4-^PP?x/*i/)7xU>(0.83g)£*D 
/^h;i/X>x;U7t%>K--7kfQfel(72mg)$*B 
X.X 48 ttlHMflffeffiffiLfe. 

Malayan** sica^iafaKWTk+i^iPx. 



aETssmsiBiiL. »€>*ifc«at*'>'j*y 

^^^A^P^h^^-r-I^TiWiaLs N-[4-(4- 
^PP7i/*ypi-^]-N-(2-^fJl/-6,7 > 8 ) 9- 
7 L h7tKPt°'JSK[4,5-b]7 7 ift°>-5-'f l Jv : >)T 
5>(0.38g)£i#fc o 



'H-NMRtDMSO-d^S 1.99(2H,m), 2.38(3H,s), 
3.29(2H,m), 3.62(2H,m), 6.83(2H,d,J=7.8Hz), 
6.97-7.06(4H,m), 7.36-7.43(2H,m), 7.76(1 H,m), 
8.49(1 H,s) 

[0494] 

*#« 79 

2,9-v>^^-6,7,8,9- ; fh7tKPt° l J5K[4 ) 5-b]7 
tft°>-5-;f>(0.30g)ICh^X>(6.0ml)£flD;t,4 

-[[(l-^^/Uxh^ 4 /— ;u-5--f;i/)>^;i/]x;i/7T 

-;U]7='J>(0.69g)£Jjn*.fcgL /^,/UX> 
Xv"MC/B'-*»1*l(60mg)$ft]3.T 48 
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ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 
[shirikagerukaramukuromatogurafli ], N- [3 - (3 
-chlorophenoxy ) phenyl ] -N- (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) 
amine (0.20 g ) was acquired. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de 1.94 (2 H, 
t, J=6.2Hz ), 2.38 (3 H, s ), 3.22 - 3.33 (2 H, m ), 3.40 - 3.52 
(2 H, m ), 6.51(1 H, m ), 6.64 (1 H, d, J=8.0Hz ), 6.77 (1 H, 
dd, J=8.4, 2.2Hz ), 6.96 - 7.08 (4 H, m ), 7.18 (1 H, d, 
J=8.2Hz ), 7.34 - 7.45 (2 H, m ), 7.78(1 H, m ), 8.46 (1 H, s ) 

[0493] 

Reference Example 78 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.50 g ) 48 hour heating and refluxing it did 
after adding the(4 -chlorophenoxy ) aniline (0.83 g ), 
including p-toluenesulfonic acid acid *monohydrate (72 mg ) 
including toluene (4.8 ml ), 4 -. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 
[shirikagerukaramukuromatogurafii ], N- [4 - (4 
-chlorophenoxy ) phenyl ] -N- (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) 
amine (0.38 g ) was acquired. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de 1.99 (2 H, 
m ), 2.38 (3 H, s ), 3.29 (2 H, m ), 3.62 (2 H, m ), 6.83 (2 H, 
d, J=7.8Hz ), 6.97 - 7.06(4 H, m ), 7.36 - 7.43 (2 H, m ), 7.76 
(1 H,m), 8.49(1 H,s) 

[0494] 

Reference Example 79 

2 and 9 -dimethyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 
5 -b ] azepine -5-on (0.30 g ) 48 hour heating and refluxing it 
did after adding[[ (1 -methyl tetrazole -5-yl ) methyl ] 
sulfanyl ] aniline (0.69 g ), including p-toluenesulfonic acid 
acid *monohydrate (60 mg ) including toluene (6.0 ml ), 4 -. 
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;U*7A^PTh^^-|CT3ffiSL, N-(2,9- 
S?>^;U-6,7,8,9-T-h7tKntf'J5K[4,5-b]74f 
e>-5-'f l J^>)-4-[[(l-> i ? : ;i/ J fh i 7 v /-;U-5-f 

;u)p»^;u]^;i/7T-;u]7- l J>(o.i2g)$»fc. 



'H-NMR(CDCl 3 )52.08(2H,m), 2.50(2H,m), 2. 
56(3H,s), 3.27(3H,s), 3.47(2H,t,J=6.2Hz), 3.99 
(3H,s), 4.25(2H,s), 6.71(2H,t,J=8.8Hz), 7.28(2 
H,d,J=8.4Hz), 8.61(lH,s) 

[0495] 

80 

3--KP7x/— ;U(4.0g)£ KN-v^U/t^UA 
75K(40ml)l=»»U 0£gt*'J-t7A(5.6g). 5-^7 
UU*=f-)\,-4-*=f-)\,-2--JjL—)\,-\,?>-**r-W— 
;U(7.8g)^JP^., 70 deg C \ZX 2 B#fU)}tJ$L 

^^A^PTHf^-r-icrffiiiu 5-y^;u 

-4-[(3--hP^i/+*>)> ; 3 L ;U]-2--7i-;U-l ) 3-^- 
4r-9-y-;U(5.0g)^#f- o 



'H-NMR(CDCl 3 )«52.47(3H,s), 5.07(2H,s), 7.35 
-7.47(5H,m), 7.81-7.92(2H,m), 7.99-8.04(2H,m) 



[0496] 
##0>J 81 

5-j^F;U-4-[(3-=. hP7x/^rv)>^;i/]-2-7xH 
;U-l,3-^-*-9- x /— ;U(5.0g)^ 85%X^/-;U(15 
0ml)lcj8#U i£lt*;Uv"^ A(0.89g). ilTclfc 
(4.5g)£}]Qa..3 B$Mtt]Rft&3lEU:. 

XET&tt$tt£U f»&*tfc«all=7k**n 



2003-11-11 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- (2 and 9 -dimethyl 
-6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine 
-5-ylidene ) - 4 - [[ (1 -methyl tetrazole -5-yl ) methyl ] 
sulfanyl ] aniline (0. 1 2 g ) was acquired. 

<sup>K/sup>H-nmr (CDCl<sub>3</sub> );de 2.08 (2 H, 
rn ), 2.50 (2 H, m ), 2.56 (3 H, s ), 3.27 (3 H, s ), 3.47 (2 H, t, 
J=6.2Hz ), 3.99 (3 H, s ),4.25 (2 H, s ), 6.71 (2 H, t, 
J=8.8Hz ), 7.28 (2 H, d, J=8.4Hz ), 8.61 (1 H, s ) 

[0495] 

Reference Example 80 

3 -nitro phenol it melted (4.0 g ) in N, N- dimethylformamide 
(40 ml ), 2 hours it agitated with 70 deg C potassium 
carbonate (5.6 g ), 5 -chloromethyl -4- methyl -2- phenyl -1, 
3- oxazole including (7.8 g ). 

In room temperature after cooling, it extracted with 
ethylacetate in addition tounderwater. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 5 -methyl -4- [ (3 -nitro 
phenoxy ) methyl ] - 2 -phenyl -1,3- oxazole (5.0 g ) was 
acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 2.47 (3 H, s ), 
5.07 (2 H, s ), 7.35 - 7.47 (5 H, m ), 7.81 - 7.92 (2 H, m ), 
7.99 -8.04 (2 H, m ) 

[0496] 

Reference Example 81 

5 -methyl -4- [ (3 -nitro phenoxy ) methyl ] - 2 -phenyl -1, 3- 
oxazole it melted (5.0 g ) in 85% ethanol (150 ml ), 3 hours 
heating and refluxing itdid calcium chloride (0.89 g ), 
including reduced iron (4.5 g ). 

After cooling, celite filtration it did in room temperature , 
washed with ethylacetate . 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including water. 
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PSgx^ucrftjfu 3-[(5-y^;u-2-7i- ;u- 

1,3-^-**!/— JU-4--f;U)yh4r'>]7-'J>(3.5 

, H-NMR(CDCl 3 )52.43(3H ) s), 3.67(2H,br), 4.9 
6(2H,s), 6.29-6.46(3H,m), 7.07(lH,t,J=8.0Hz), 
7.41-7.45(3H,m), 7.98-8.04(2H,m) 

[0497] 

##0>J 82 

2,9-i'P < ^ , JL'-(5,7,8,9-'T' t K P tf U SK[4,5-b]7 
-tft°>-5-^->(0.30g)lCh;UX>(6.0ml)^*P^..3 
-[{5-^ )l-2-Z>^-)l-\,2-^^r^/— )\,-4-<< 
;U)yh+t>]7-'J>(0.88g)^iP^fc^,/^h 
;UX>X;U7|x>^--7Kfttl(60mg)^*n^T 28 



^vA^QVh^^-r-lCTiffiiSfU N-(2,9- 
9*¥)\,-6,7fi,9-7- t KO tf U 5 K[4,5-b]74? 

t°>-5-^ 'J f f >)-3-[(5-y*-;i'-2- , 7x-;i/-l .3-2" 
-/U-4-<;^h^rv]7- , J>(0.43g)^# 

'H-NMR(CDCl 3 )(52.01-2.13(2H,m), 2.44(3H,s), 
2.51-2.59(2H,m), 2.56(3H,m), 3.25(3H,s), 3.4 
5(2H,t,J=6.2Hz), 5.00(2H,s), 6.37-6.47(2H,m), 
6.72-6.79(1 H,m), 7.21-7.29(lH,m), 7.41-7.47(3 
H,m), 7.98-8.04(2H,m), 8.63(1 H,s) 

[0498] 

#*« 83 

2->5 1 Vl/-6 ) 7 > 8 ! 9- J fh^tKPt 0| J5K[4 > 5-b]7'-tr 
t?>-5-*>(0.30g)lrHUl>(6.0ml)£ft];u3- 

[(5->^;u-2--7x^^-i,3-7|-^-y-V— ;u-4--f;u) 

^h^vR-'J^O^Sg^JP^fc^./^h^UX 
>X;U*>»— 7ka«J(64mg)SJlO*T 24 B*ffl 
*P$Jjt3itLfc 0 
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With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired waswashed with hexane /ethylacetate , 3 - [ (5 
-methyl -2- phenyl -1,3- oxazole -4- yl ) methoxy ] aniline 
(3.5 g) was acquired. 

<sup>l</sup>H-nmr (CDCKsub>3</sub> );de 2.43 (3 H, s ), 
3.67 (2 H, br ), 4.96 (2 H, s ), 6.29 - 6.46 (3 H, m ), 7.07 (1 H, 
t, J=8.0Hz ), 7.41- 7.45 (3 H, m ), 7.98 - 8.04 (2 H, m ) 

[0497] 

Reference Example 82 

2 and 9 -dimethyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 
5 -b ] azepine -5 -on (0.30 g ) 28 hour heating and refluxing it 
did after adding[ (5 -methyl -2- phenyl -1,3- oxazole -4- yl ) 
methoxy ] aniline (0.88 g ), including p-toluenesulfonic acid 
acid *monohydrate (60 mg ) including toluene (6.0 ml ), 3 -. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- (2 and 9 -dimethyl 
-6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine 
-5-ylidene ) - 3 - [ (5 -methyl -2- phenyl -1, 3- oxazole -4- yl ) 
methoxy ] aniline (0.43 g ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 2.01 - 2.13 (2 
H, m ), 2.44 (3 H, s ), 2.51 - 2.59 (2 H, m ), 2.56 (3 H, m ), 
3.25(3 H, s ), 3.45 (2 H, t, J=6.2Hz ), 5.00 (2 H, s ), 6.37 - 
6.47 (2 H, m ), 6.72 - 6.79 (1 H, m ), 7.21 - 7.29 (1 H, 
m ),7.41 - 7.47 (3 H, m ), 7.98 - 8.04 (2 H, m ), 8.63 (1 H, s ) 

[0498] 

Reference Example 83 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.30 g ) 24 hour heating and refluxing it did 
after adding the[ (5 -methyl -2- phenyl -1,3- oxazole -4- yl ) 
methoxy ] aniline (0.95 g ), including p-toluenesulfonic acid 
acid *monohydrate (64 mg ) including toluene (6.0 ml ), 3 -. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
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=f-}V-2--?T.—^-\,z-ir^- J &^—)^-A-^)V)*V^- 

V]-N-(2-^f 1 ;U-6,7 > 8,9-T L K7tKPt , ' l J£K[4,5- 
b]7iH£>-S-4 'J X>)7-'J >(0.40g)£f#7i o 



'H-NMR(CDCl 3 )<5 l.95-2.09(2H,m), 2.45(3H,s), 
2.54(3H,s), 2.63(2H,t,J=7.4Hz), 3.37-3.47(2H, 
m), 5.00(2H,s), 5.61(lH,m), 6.39-6.48(2H,m), 
6.74-6.80(lH,m), 7.22-7.31(lH,m), 7.40-7.46(3 
H,m), 7.98-8.04(2H,m), 8.7l(lH,s) 

[0499] 

##0IJ 84 

N-(3-LKn*v"7x-^)7-fch7SK(3.0g)£ N, 
N-e;>^^^yUA75K(30ml)lC»*L, IfcStfJ 
'J^A(3.3gM-(£Pn^U)-l,3-^>y^7y 
— ;K3.75g)^iQK..50 deg C ICT 2 B^felSiJfL 
Tic 

Mir**)*. **izinx., KSif;U:T* 

fcbLfco 

tt*Lfc. 

«ET»iI£l*£U »&*ifc«,T6*5/U*y 
JU^A^DTh^^-lCTifSSgU N-[3-(l, 
3--<>y5 1 7l/-;U-2-'r;U^hdF'>px^>/U]7 
■bh75K(3.0g)£»fc. 



'H-NMR(CDCl 3 )52.17(3H,s), 5.48(2H,s), 6.77 
-6.83(lH,m), 7.06-7.1 l(lH,m), 7.20-7.28(2H, 
m), 7.36-7.55(3H,m), 7.87-7.92(lH,m), 8.01-8. 
06(1 H,m) 

[0500] 

85 

N-[3-(l,3- / 0^ i ?7 , /->»U-2-<;U>hJrvpx 
-^]7-t»h7SK(2.4g)^x^y— ;i/(24ml)ICj§ 
fl?U;H£8H4.8ml)£fln*.,3 B^n^ilSSL 
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sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 3 - [ (5 -methyl -2- 
phenyl -1,3- oxazole -4- yl ) methoxy ] -N- (2 -methyl -6, 7, 
8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) 
aniline (0.40 g ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.95 - 2.09 (2 
H, m ), 2.45 (3 H, s ), 2.54 (3 H, s ), 2,63 (2 H, t, J=7.4Hz ), 
3.37 - 3.47(2 H, m ), 5,00 (2 H, s ), 5.61 (1 H, m ), 6.39 - 6.48 
(2 H, m ), 6.74 - 6.80 (1 H, m ), 7.22 - 7.3 1 (1 H, m ),7.40 - 
7.46 (3 H, m ), 7.98 - 8.04 (2 H, m ), 8.71 (1 H, s ) 

[0499] 

Reference Example 84 

It melted N- (3 -hydroxyphenyl ) acetamide (3.0 g ) in N, N- 
dimethylformamide (30 ml ), 2 hours it agitatedwith 50 deg C 
potassium carbonate (3.3 g ), 2 - (chloromethyl ) - 1 and 3 
-benzothiazole including (3.75 g ). 

In room temperature after cooling, it extracted with 
ethylacetate in addition tounderwater. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- [3 - (1 and 3 
-benzothiazole -2- yl methoxy ) phenyl ] acetamide (3.0 g ) 
was acquired. 

<sup>K/sup>H-nmr (CDCl<sub>3</sub> );de 2.17 (3 H, s ), 
5.48 (2 H, s ), 6.77 - 6.83 (1 H, m ), 7.06 - 7.1 1(1 H,m), 
7.20 -7.28 (2 H, m ), 7.36 - 7.55 (3 H, m ), 7.87 - 7.92 (1 H, 
m),8.01 -8.06(1 H,rn) 

[0500] 

Reference Example 85 

It melted N- [3 - (1 and 3 -benzothiazole -2- yl methoxy ) 
phenyl ] acetamide (2.4 g ) in ethanol (24 ml ), 3 hours 
heating and refluxing it didincluding concentrated 
hydrochloric acid (4.8 ml ). 

It removed solvent after cooling and under vacuum in room 
temperature and it neutralized in residue which is acquired 
including saturated aqueous sodium bicarbonate extracted 
with ethylacetate . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
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7U-2-f;U/h^rV)7- l J>(2.0g)^tffc o 

l H-NMR(CDCl 3 )(53.70(2H,s) > 5.45(2H,s), 6.32 
-6.47(3H,m), 7.07(lH,t,J=8.0Hz), 7.38-7.50(2H, 
m), 7.87-7.92(lH,m), 8.00-8.05(1 H,m) 



[0501] 

86 

2->5 1 ^-6 > 7,8 > 9-xh7tKPt° , JSK[4,5-b]7-tf 
t°>-5-7|->(0.20g)ICh;UX>(6.0ml)$*nx..3- 
(1,3-*> % S+7 X S— ;i-2->OMMrV)7='J> 
(0.58g)*ftl*fc*»/<vh^x>^;U7t5>M — 
7k*Qf$!)(43mg)£fina.T 36 B#IBJnlSMia[Lfco 



>i/*7V— ;u-2-*f;uyh+5/)-N-(2-yy;u-d,7, 

8,9- : fh : 7tKPt° l J5K[4 > 5-b]7-lft 0 >-5-'f l j7 i 
>)7='J>(0.21g)£<#fr„ 

'H-NMR(CDC1 3 ) (5 1.84-1. 98(2H,m), 2.54(3H,s), 
2.58(2H,t,J=7.0Hz), 3.33-3.43(2H,m), 5.50(2 
H,s), 5.60(lH,m), 6.42-6.48(2H,m), 6.76-6.82 
(lH,m), 7.23-7.54(3H,m), 7.87-7.92(1 H,d,J=8.0 
Hz), 8.71 (lH,s) 

[0502] 

##01 87 

*^-)\,]*1-)\,y\,3-**W— ;U(3.0g)^h 
?t\ : a7 : ?>(30m\)lzmi&L.2S%-)-W , ?L>* 

t-*-y--f K/y^y-^»a(i.36g)*Jn*» o de g 

C ICT 30 #«#LfcflL 3--ha^>X7)^H 
K(0.88g)$Jn*fc. 

-4-[(E)-2-(3--hn^x-;u)xi 1 -;u]-2-7x-;u 

-l,3-^^r+)- 4 /-;Kl-3g)$#fco 
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acquired waswashed with hexane /ethylacetate , 3 - (1 and 3 
-benzothiazole -2- yl methoxy ) aniline (2.0 g ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 3.70 (2 H, s ), 
5.45 (2 H, s ), 6.32 - 6.47 (3 H, m ), 7.07 (1 H, t, J=8.0Hz ), 
7.38 - 7.50(2 H, m ), 7.87 - 7.92 (1 H, m ), 8.00 - 8.05 (1 H, 
m) 

[0501] 

Reference Example 86 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.20 g ) 36 hour heating and refluxing it did 
after adding the(l and 3 -benzothiazole -2- yl methoxy ) 
aniline (0.58 g ), including p-toluenesulfonic acid acid 
*monohydrate (43 mg ) including toluene (6.0 ml ), 3 -. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafli ], 3 - (1 and 3 
-benzothiazole -2- yl methoxy ) -N- (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) 
aniline (0.21 g ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.84 - 1.98 (2 
H, m ), 2.54 (3 H, s ), 2.58 (2 H, t, J=7.0Hz ), 3.33 - 3.43 (2 
H, m ), 5.50(2 H, s ), 5.60 (1 H, m ), 6.42 - 6.48 (2 H, m ), 
6.76 - 6.82 (1 H, m ), 7.23 - 7.54 (3 H, m ), 7.87 -7.92 (1 H, d, 
J=8.0Hz),8.71 (1 H,s) 

[0502] 

Reference Example 87 

5 -methyl -2- phenyl -4- [[tributyl (chloro ) phosphoranyl ] 
methyl ] - 1 and 3 -oxazole (3.0 g ) was melted in 
tetrahydrofuran (30 ml ), 30minutes after agitating, 3 -nitro 
benzaldehyde (0.88 g ) was added with 0 deg C including 
28% sodium methoxide /methanol solution (1 .36 g ). 

4 hours after agitating, it removed solvent under vacuum with 
the room temperature , in residue which is acquired it 
extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 5 -methyl -4- [ (E ) - 2 - 
(3 -nitrophenyl ) ethenyl ] - 2 -phenyl -1, 3- oxazole (1.3 g ) 
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-i,3-^-+-y-v-;Ki.3g)^#fco 

'H-NMR(CDC1 3 ) 5 2.53(3H,s), 7.03(lH,d,J=16. 
0Hz), 7.37-7.56(5H,m), 7.76-7.81(lH,m), 8.40 
(lH,m) 

[0503] 

##01) 88 

.5.>^;U^.[(E)-2-(3--h-P^xz:;i,)X J f-;L/]-2- 

yU(39ml)lr;tfi?L, ^^b*>/l/V't7A(0.24g). il 
7utfc(1.2g)£AQx., 4 B#r B 1APifts;7iELfro 

;U±)7A^PVh^^-lcrffl^L, 3-[(E)-2- 
(5-y^;u-2-^x-;u.i,3-^-+-^ % /— ^-4--T;U) 
Xx-;i/]7-'J>(0.63g)^i#fco 

'H-NMR^DCWc^^SOI^s), 3.69(2H,br), 6.5 
7-6.63(lH,m), 6.85(lH,d,J=15.6Hz), 6.86(1H, 
m), 6.94-6.98(lH,s), 7.15(lH,t,J=7.6Hz), 7.27 
(lH,d,J= 15.8Hz), 7.43-7.49(3H,m), 8.04-8.09(2 
H,m) 

[0504] 

89 

2-^;U-6 5 7 5 8,9- J fh^tKPt 0, J^K[4,5-b]7^ 
t°>-5-^>(0.20g)[Ch;UX>(6.0ml)^iPX.,3- 
[(E)-2-(5^^;U-2^x-;U-l,3-^-+H^y— J\y-4 
-^^)If-^]7- l J>(0.62g)^J]D^fci,/^ 
h;UX>X;U*>^--7k?D^(43mg)^iD^.T 3 

o mstmmfiiLtzo 

M;£(3#4p&, £Jk&£MPMW7K*l^p*. 

t&fP$^7KlcT;5fe;t^, Siv^vO aict 

;U*^A^7PVh^^-|CTfflSL. 3-[(E)-2- 
K[4,5-b]7^t°>-5--rUf r >)7xij>(l65mg)$ 



was acquired. 

<sup>K/sup>H-nmr (CDCl<sub>3</sub> );de 2.53 (3 H, s ), 
7.03 (1 H, d, J-16.0Hz ), 7.37 - 7.56 (5 H, m ), 7.76 - 7.81 (1 
H, m ), 8.40(1 H, m ) 

[0503] 

Reference Example 88 

5 -methyl -4- [ (E ) - 2 - (3 -nitrophenyl ) ethenyl ] - 2 -phenyl 
-1, 3- oxazole it melted (1.3 g ) in 85% ethanol (39 ml ), 4 
hours heating and refluxing itdid calcium chloride (0.24 g ), 
including reduced iron (1 .2 g ). 

After cooling, celite filtration it did in room temperature , 
washed with ethylacetate . 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 3 - [ (E ) - 2 - (5 
-methyl -2- phenyl -1 , 3- oxazole -4- yl ) ethenyl ] aniline 
(0.63 g ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 2.48 (3 H, s ), 
3.69 (2 H, br ), 6.57 - 6.63 (1 H, m ), 6.85 (1 H, d, J=15.6Hz ), 
6.86 (1 H, m ), 6.94- 6.98 (1 H, s ), 7.15 (1 H, t, J=7.6Hz ), 
7.27 (1 H, d, J=15.8Hz ), 7.43 - 7.49 (3 H, m ), 8.04 - 8.09 (2 
H,m) 

[0504] 

Reference Example 89 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5 -on (0.20 g ) 30 hour heating and refluxing it did 
after adding the[ (E ) - 2 - (5 -methyl -2- phenyl -1, 3- oxazole 
-4- yl ) ethenyl ] aniline (0.62 g ), including p-toluenesulfonic 
acid acid *monohydrate (43 mg ) including toluene (6.0 ml ), 
3-. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 3 - [ (E ) - 2 - (5 
-methyl -2- phenyl -1,3- oxazole -4- yl ) ethenyl ] -N- (2 
-methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-ylidene ) aniline (165 mg ) was acquired. 
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'H-NMR(CDC1 3 ) 6 2.02-2. 13(2H s m), 2.50(3H,s), 
2.56(3H,s), 2.67(2H,t,J=7.0Hz), 2.86(1 H,t,J=7. 
0Hz), 3.41-3.54(2H,m), 5.62(lH,m), 6.67-6.72 
(lH,m), 6.91(lH,d,J=15.8Hz), 6.95(lH,s), 7.29 
-7.49(6H,m), 8.04-8.09(2H,m), 8.76(1 H,s) 

[0505] 

•##0J9O 

4-<7PP^>X7SK(10g)lc l,3-v^PP^h> 
(9.0g)£*QX.T\ 3 RlffliPiftJaatLfco 



ttW**7KlcTft*H. Alex 

;u*7A^PTh^7-f— I^TfllSlL. 4-(£pp 
>^;U)-2-(4-^PP^x-jU)-l,3-^|-^^V-;U 
(4.7g)£l#fco 

'H-NMRCCDCb) 6 4.57(2H,s), 7.44(2H,d,J=8.8 
Hz), 7.71(lH,s), 7.98(2H,d,J=8.8Hz) 

[0506] 

##01 91 

7SK(22.4ml)IC»»L, ftH*«J^ A(1.7g), 4- 
^7 P P t=f )l>-2-(4-<? P □ ?x:=JU)- 1 ,3-**rW 

-;i/(2.2g)£toa.T. MSlcr 4 ■#lB«#Lfco 



;U*5A^PVh^^-f-lC-C«SlL, 2-(4-£P 
P7x-;U)-4-[(3--hP7x/+v)>^;U]-l,3-^ 
*^/-;U(1.3g)£«fco 



'H-NMR^DCy 55.1 5(2H,s), 7.34-7.36(1 H,m), 
7.43-7.49(3H,m), 7.79(lH,s), 7.85-7.98(2H, 
m), 3.7.99-8.02(2H,m) 

[0507] 

92 

2-(4-£ P P 7x " ;u)-4-[(3-n h P 7x7 * v)>T 
JU(1.3g)S 85%x£/-;U(39 
ml)lz5S#PL. Jfift*;Ui/^A(0.22g). il7E& 

(i.ig)£in*. 4 EfHinSftSftLfco 
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<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 2.02 - 2.13 (2 
H, m ), 2.50 (3 H, s ), 2.56 (3 H, s ), 2.67 (2 H, t, J=7.0Hz ), 
2.86 (1 H, t, J=7.0Hz ), 3.41- 3.54 (2 H, m ), 5.62 (1 H, m ), 
6.67 - 6.72 (1 H, m ), 6.91 (1 H, d, J=15.8Hz ), 6.95 (1 H, s ), 
7.29 - 7.49 (6 H, m ),8.04 - 8.09 (2 H, m ), 8.76 (1 H, s ) 

[0505] 

Reference Example 90 

4 -chlorobenzamide 3 hours heating and refluxing it made (10 
g ) 1 and 3 -dichloro ketone including (9.0 g ). 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 4 - (chloromethyl ) - 2 - 
(4 -chlorophenyl ) - 1 and 3 -oxazole (4.7 g ) wasacquired. 

<sup>K/sup>H-nmr (CDCl<sub>3</sub> );de 4.57 (2 H, s ), 
7.44 (2 H, d, J=8.8Hz ), 7.71 (1 H, s ), 7.98 (2 H, d, J=8.8Hz ) 

[0506] 

Reference Example 91 

3 -nitro phenol it melted (1.12 g ) in N, N- 
dimethylformamide (22.4 ml ), 4 hours it agitated with room 
temperature potassium carbonate (1.7 g ), 4 -chloromethyl -2- 
(4 -chlorophenyl ) - 1 and 3 -oxazole including (2.2 g ). 

In reaction mixture it extracted with ethylacetate including 
water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 - (4 -chlorophenyl ) - 

4 - [ (3 -nitro phenoxy ) methyl ] - 1 and 3 -oxazole (1 .3 g ) 
wasacquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 5.15 (2 H, s ), 
7.34 - 7.36 (1 H, m ), 7.43 - 7.49 (3 H, m ), 7.79 (1 H, s ), 
7.85 -7.98 (2 H, m ), 3.7.99 - 8.02 (2 H, m ) 

[0507] 

Reference Example 92 

2 - (4 -chlorophenyl ) - 4 - [ (3 -nitro phenoxy ) methyl ] - 1 
and 3 -oxazole it melted (1.3 g ) in 85% ethanol (39 ml ), 4 
hours heating and refluxing it did calcium chloride (0.22 g ), 
including reduced iron (1.1 g ). 
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;U*7A^PTh^7-f-|CT«f!!L, 3-[[2-(4- 
?P P7i-^)-l ,3-*^-9-!/— ^-4--T^]^h^ 
v]7-'J>(0.67g)£i#fc„ 



'H-NMRCCDClj) <5 3.67(2H,br), 5.03(2H,s), 6.3 
l-6.45(3H,s), 7.08(1 H,t,J=8.4Hz), 7.44(2H,d,J= 
8.8Hz), 7.71(lH,m), 7.98(2H,d,J=8.8Hz) 



[0508] 
##0lJ 93 

'<>X^75K(15g)^X^y— ;U(150ml)IC;t 
fl?U l,3-^^°P'!7-h>(15.3g)^Jia^.T>4 Btra 

B»x^H=TttttLfc. 



*ET»«£I*SU »&*tfc»***>U*y 
y^i/^-^x^u-u-^vr-JHS.Sg)^ 

fco 

'H-NMR(CDC1 3 ) <5 4.74(2H,s), 7.37-7.47(4H,m), 
7.88-7.96(2H,m) 

[0509] 

###J 94 

3-— l-P?x/— ;U(2.76g)£ N,N-v^;i/*JUA 
75K(55.2ml)lCjS*L, Stit^'JO A(4.1g), 4- 
(^7PP^;U)-2-7x-,(l/-l,3- ; ? 1 7V r -;U(5.0g) 
£APx.T. ^iSICT 4 B#RS]}f #Uc 0 



ju^A^p-eh^^-l-TifiliU 4-[(3-- 
hP7x/^v)^^^]-2-7x^;i, 1,3-^7*/—^ 
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After cooling, celite filtration it did in room temperature , 
washed with ethylacetate . 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], 3 - [[2 - (4 
-chlorophenyl ) - 1 and 3 -oxazole -4- yl ] methoxy ] aniline 
(0.67 g ) was acquired. 

<sup>K/sup>H-nmr (CDCl<sub>3</sub> );de 3.67 (2 H, 
br ), 5.03 (2 H, s ), 6.31 - 6.45 (3 H, s ), 7.08 (1 H, t, 
J=8.4Hz ), 7.44 (2 H, d, J=8.8Hz ), 7.71(1 H, m ), 7.98 (2 H, 
d, J=8.8Hz) 

[0508] 

Reference Example 93 

It melted benz thioamide (1 5 g ) in ethanol (1 50 ml ), 4 hours 
heating and refluxing it did 1 and 3 -dichloro ketone including 
(15.3 g). 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], 4 - (chloromethyl ) - 2 
-phenyl -1,3- thiazole (8.5 g ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 4.74 (2 H, s ), 
7.37 . 7.47 (4 H, m ), 7.88 - 7.96 (2 H, m ) 

[0509] 

Reference Example 94 

3 -nitro phenol it melted (2.76 g ) in N, N- 
dimethylformamide (55.2 ml ), 4 hours it agitated with room 
temperature potassium carbonate (4.1 g ), 4 - (chloromethyl ) 
- 2 -phenyl -1, 3- thiazole including (5.0 g ). 

In reaction mixture it extracted with ethylacetate including 
water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefmed with 

[shirikagerukaramukuromatogurafii ], 4 - [ (3 -nitro phenoxy ) 
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(5.2g)£#fc. 

'H-NMR(CDC1 3 ) <5 5.34(2H,s), 7.33-7.37(2H,m), 
7.84-7.88(lH,m), 7.93-7.99(3H,m) 



[0510] 

##0>J 95 

4-[(3--hP7x/+i/)p<T;U]-2-7x^;U 1,3-T 
77— ;U(52g)£ 85%l$/— ;K156ml)fCj§f$ 
U £<b*l,lUv^A(0.92g), il7C&(4.7g)£fiD 
*.4B#P B 1fingft33SUco 

jk^A^p^hy^-r-lcTffiiilu 3-[(2-^ 

x-;U-l,3-5 1 7 , V— ;U-4--<JU)yh+->]T- , J> 
(3.8g)£f#fc 0 

'H-NMR(CDCl 3 )63.68(2H,br), 5.23(2H,s), 6.2 
9-6.46(3H,m), 7.07(1 H,t,J=8.0Hz), 7.25-7.29(1 
H,m), 7.41-7.46(3H,m), 7.92-7.98(2H,m) 



[0511] 

96 

^*7i>-2-*;U7t-;*t>-5K(l 5g)lC 1 
^h>(14.8g)^*QxTs 3 B#PiSWni&jI3i!Lfco 



Jl^A^nvHf^r-lcTfliiU 
>TJl<)-2-^X - ;u-i ,3-jJ-^ti- 7-;u(8. l g)^* 

, H-NMR(CDCl 3 )<54.55(2H,s) ) 7.09-7.13(lH,m), 
7.43-7.46(1 H,m), 7.64(lH,s), 7.68-7.70(lH,m) 



[0512] 

##0>J 97 



2003-11-11 

methyl ] - 2 -phenyl 1, 3- thiazole (5.2 g ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 5.34 (2 H, s ), 
7.33 - 7.37 (2 H, m ), 7.84 - 7.88 (1 H, m ), 7.93 - 7.99 (3 H, 
m) 

[0510] 

Reference Example 95 

4 - [ (3 -nitro phenoxy ) methyl ] - 2 -phenyl 1, 3- thiazole it 
melted (5.2 g ) in 85% ethanol (156 ml ), 4 hours heating and 
refluxing it did calcium chloride (0.92 g ), including reduced 
iron (4.7 g ). 

After cooling, celite filtration it did in room temperature , 
washed with ethylacetate . 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 3 - [ (2 -phenyl -1,3- 
thiazole -4- yl ) methoxy ] aniline (3.8 g ) was acquired. 

<sup>K/sup>H-nmr (CDCl<sub>3</sub> );de 3.68 (2 H, 
br ), 5.23 (2 H, s ), 6.29 - 6.46 (3 H, m ), 7.07 (1 H, t, 
J=8.0Hz ), 7.25 - 7.29(1 H, m ), 7.41 - 7.46 (3 H, m ), 7.92 - 
7.98 (2 H, m ) 

[0511] 

Reference Example 96 

3 hours heating and refluxing it made thiophene -2- 
carboxamide (15 g ) 1 and 3 -dichloro ketone including (14.8 

g)- 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 4 - (chloromethyl ) - 2 
-thienyl -1, 3- oxazole (8.1 g ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 4.55 (2 H, s ), 
7.09 - 7.13 (1 H, m ), 7.43 - 7.46 (1 H, m ), 7.64 (1 H, s ), 
7.68 -7.70(1 H,m) 

[0512] 

Reference Example 97 
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75K(46.5ml)[Z^?L^^'J^ix(6.9g),4. 

;u*5A^a-7h^^-lcr«t(L, 4-[(3-- 
hP7xy+e/)>^;u]-2-^x-;u-i,3-^*i^y 

-;K7.4g)*Wfco 

! H^MR(CDCl3)0 5.13(2H,s), 7.13(lH,dd,J=4. 
8Hz,2.0Hz), 7.69-7.72(2H,m), 7.84-7. 89(2H,m) 

[0513] 

###1 98 

3--hP^>X7 7 SK(10g)(z l,3-v^PP^rh> 

(8.4g)^*p^r, 3 ftrainsmsfcLfco 

JU^A^PVh^^-f— icrfllUL. 4-(^PP 
Wl/)-2-(3-- hP7xn;U)-l,3-^^ % /— 
(7.7g)£»fc 0 

3-^PP?x/— VU(2.27g)£ n,n-v>^;u^ua 
75K(45.4ml)lcSS«L, KBI*'^ A(3.2g). 4- 
(^7PP>5 1 ;U>2-(3--hP7'xx:;U)-i,3-^4 : -y- 
y-JK4.0g)^iQ^TsM;SICT 4 ttMJfttfL 

;U*^A>7P Vh^7-f-lcr««L, 4-[(3-£ 
PP7xy+v)^fJl/]-2-(3--hP7i-;i/)-l,3- 
***!/-;K3.4g)«#fco 

'H-NMRCCDCb) 5 5.07(2H,s), 6.84-7.27(5H,m), 
7.67(1 H,t,J=7.8Hz), 7.82-7.83(2H,t,J=7.8Hz), 
8.28-8.41 (2H,m), 8.89(lH,m) 



3 -nitro phenol it melted (4.7 g ) in N, N- dimethylformamide 
(46.5 ml ), 4 hours it agitated with room temperature 
potassium carbonate (6.9 g ), 4 - (chloromethyl ) - 2 -thienyl 
-1,3- oxazole including (8.0 g ). 

In reaction mixture it extracted with ethylacetate including 
water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 4 - [ (3 -nitro phenoxy ) 
methyl ] - 2 -thienyl -1, 3- oxazole (7.4 g ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 5.13 (2 H, s ), 
7.13 (1 H, dd, J=4.8Hz , 2.0Hz ), 7.69 - 7.72 (2 H, m ), 7.84 - 
7.89 (2 H, m ) 

[0513] 

Reference Example 98 

3 -nitrobenzamide 3 hours heating and refluxing it made (10 
g ) 1 and 3 -dichloro ketone including (8.4 g ). 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 4 - (chloromethyl ) - 2 - 
(3 -nitrophenyl ) - 1 and 3 -oxazole (7.7 g ) wasacquired. 

3 -chlorophenol it melted (2.27 g ) in N, N- 
dimethylformamide (45.4 ml ), 4 hours it agitated with room 
temperature potassium carbonate (3.2 g ), 4 - (chloromethyl ) 
- 2 - (3 -nitrophenyl ) - 1 and 3 -oxazole including the(4.0 g ). 



In reaction mixture it extracted with ethylacetate including 
water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 
[shirikagerukaramukuromatogurafii ], 4 - [ (3 
-chlorophenoxy ) methyl ] - 2 - (3 -nitrophenyl ) - 1 and 3 
-oxazole (3.4 g ) wasacquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 5.07 (2 H, s ), 
6.84 - 7.27 (5 H, m ), 7.67 (1 H, t, J=7.8Hz ), 7.82 - 7.83 (2 H, 
t, J=7.8Hz ), 8.28 -8.41 (2 H, m ), 8.89 (1 H, m ) 
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##0IJ 99 

4-[(3-^nn:7iy*v)y5 L yu]-2-(3--hn:7i= 

;U)-l,3-^-4r-9- 1 /— ;K3.4g)$ 85%X^y-;U(10 
2ml)lC»«L. *ft*^*>^A(0.57g)» 

«E"F»«*»*U »&4xfc««l::*£to 

METJMteBSU »6*tfc»a*S/U*^ 
JU*5A*P7Kf57-r--|cT«SU 3-[4-[(3- 

;U]7-U>(1.9g)^»fc 0 



l H-NMR(CDCl 3 )S3.80(2H,br), 5.04(2H,s), 6.7 
4-6.80(1 H,m) s 6.86-7.03(3H,m), 7.17-7.28(2H, 
m), 7.36-7.46(2H,m), 7.70(lH,m) 

[0515] 

###J 100 

7>K^-JU^(1.0g)^7-bh-h'JyU(20ml)IC?§ 

»U S/^U75>/**/— ;u»»(73mi)£in 

l-[3-(v>5 1 ^7^> f )^Pt 0 yU]-3-X5 L ;U 
*;b*S?-f5K-*H*(3.1g)tlllilMlcT 2 
fiBi»Lfco 

«ET»«*»*U »&*ifc»aic 1 &£<ft 



»ET»«*I**U »6*ifc»**S/'J*y 
;u*?A$n vh^^-r— icr«»L. 2-7SA 

N,N-$?^;U*>X75K(0.35g)£»fc o 

l H-NMR(CDCl 3 )S3.06(6H,s), 4.35(2H,br), 6.6 
6-6.75(2H,m), 7.07-7. 19(2H,m) 

[0516] 

101 

2->^;U-6,7 3 8,9-xH^tKPt 0, J^K[4,5-b]7-tf 
t°>-5-^>(0.20g)(Ch;UX>(6.0ml)$iP^,2- 
75y-N,N-v>^;U^>X75K(0.37g)^iP^fc 
& s /^hil/X>x;U7t->>»— 7K««!l(43mg)$ 



2003-11-11 

[0514] 

Reference Example 99 

4 - [ (3 -chlorophenoxy ) methyl ] - 2 - (3 -nitrophenyl ) - 1 
and 3 -oxazole it melted (3.4 g ) in 85% ethanol (102 ml ), 4 
hours heating and refluxing it did calcium chloride (0.57 g ), 
including reduced iron (2.9 g ). 

After cooling, celite filtration it did in room temperature , 
washed with ethylacetate . 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 
[shirikagerukaramukuromatogurafii ], 3 - [4 - [ (3 
-chlorophenoxy ) methyl ] - 1 and 3 -oxazole -2- yl ] aniline 
(1.9 g) was acquired. 

<sup>K/sup>H-nmr (CDCl<sub>3</sub> );de 3.80 (2 H, 
br ), 5.04 (2 H, s ), 6.74 - 6.80 (1 H, m ), 6.86 - 7.03 (3 H, m ), 
7.17 -7.28 (2 H, m ), 7.36 - 7.46 (2 H, m ), 7.70 (1 H, m ) 

[0515] 

Reference Example 1 00 

It melted anthranilic acid (1 .0 g ) in acetonitrile (20 ml ), after 
adding dimethyl amine /methanol solution (7.3 ml ), 2 hours it 
agitated with room temperature 1 - [3 - (dimethylamino ) 
propyl ] - 3 -ethyl carbodiimide *acetate including (3.1 g ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including 1 normal 
hydrochloric acid . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 -amino -N, N- 
dimethyl benzamide (0.35 g ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 3.06 (6 H, s ), 
4.35 (2 H, br ), 6.66 - 6.75 (2 H, m ), 7.07 - 7. 19 (2 H, m ) 

[0516] 

Reference Example 101 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.20 g ) 48 hour heating and refluxing it did 
after adding the(0.37 g ), including p-toluenesulfonic acid 
acid *monohydrate (43 mg ) including toluene (6.0 ml ), 2 
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^;i/-2-[(2->^^-6 5 7,8 ? 9-xh7tKPt 0| J^K[4,5 

-b]7^e>-5--r , jf r >)7^y]^>X7^K(o.ii 

] H-NMR(CDC1 3 ) <5 2.00-2.1 l(2H,m), 2.53(3H,s), 
2.61(2H,t,J=7.4Hz), 2.98(3H,s), 3.04(3H,s), 3. 
36-3.46(2H,m), 5.95(lH,m), 6.75(lH,d,J=8.0H 
z), 7.14(lH,td,J==7.4,1.0Hz), 7.30-7.39(2H,m), 
8.53(lH,s) 

[0517] 

102 

2-T5A5-[4-(h t J^;U7t-a^5 1 ;upx/^rV]$ 
E^^(4.0g)$7-trK-h'j;K80ml)lcJg^L> 
S?^;U75>ffi»tt(2.2g)*iDxfcft. MJx* 

;u75>(4.imi). i-[3-(i?^;u75y)^ntf;u]- 

;SICT 3 KPplittfLfco 

N,N-i/>T;U-5-[4-(hU7;i/yl-P>T;Upiy+ 
$/]*>X75K(1.9g)**fc. 

, H-NMR(CDCl 3 )(5 3.05(6H,s), 4.34(2H,s), 6.75 
(lH,d,J=8.4Hz), 6.85-7.00(4H,m), 7.53(2H,d,J= 
8.4Hz) 

[0518] 

#%#1J 103 

2->^;U-6,7 J 8,9-f-h^tKPt° , J^K[4,5-b]7-lf 
t°>-5-^>(0.20g)ICh;UX>(6.0ml)$-*PS., 2- 
7£y-N,N-vy5 L ;U-5-[4-(h , J^^^P>^ 1 ^P 
xy+i/]K>X75K(0.73g)*Jn*/cft, /^h 
JUX>X;i/^>K— 7KfPl*l(43mg)$*PX.T 40 



-amino -N, N- dimethyl benzamide . 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukurbmatogurafii ], N, N- dimethyl -2- [ (2 
-methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-ylidene ) amino ] benzamide (0.1 1 g ) was 
acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 2.00 - 2.1 1 (2 
H, m ), 2.53 (3 H, s ), 2.61 (2 H, t, J=7.4Hz ), 2.98 (3 H, s ), 
3.04 (3 H, s ), 3.36- 3.46 (2 H, m ), 5.95 (1 H, m ), 6.75 (1 H, 
d, J=8.0Hz ), 7.14 (1 H, td, J=7.4, 1.0Hz ), 7.30 - 7.39 (2 H, 
m), 8.53 (1 H,s) 

[0517] 

Reference Example 1 02 

2 -amino -5- it melted [4 - (trifluoromethyl ) phenoxy ] 
benzoic acid (4.0 g ) in acetonitrile (80 ml ), after adding the 
dimethyl amine acetate (2.2 g ), 3 hours it agitated with room 
temperature triethylamine (4.1 ml ), 1 - [3 - (dimethylamino ) 
propyl ] - 3-ethyl carbodiimide *acetate including (5.7 g ). 

It removed solvent under vacuum , in residue it extracted with 
ethylacetate /ether including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 -amino -N, N- 
dimethyl -5- [4 - (trifluoromethyl ) phenoxy ] benzamide (1.9 
g ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 3.05 (6 H, s ), 
4.34 (2 H, s ), 6.75 (1 H, d, J=8.4Hz ), 6.85 - 7.00 (4 H, m ), 
7.53 (2 H, d, J=8.4Hz ) 

[0518] 

Reference Example 103 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.20 g ) 40 hour heating and refluxing it did 
after adding the[4 - (trifluoromethyl ) phenoxy ] benzamide 
(0.73 g ), including p-toluenesulfonic acid acid *monohydrate 
(43 mg ) including toluene (6.0 ml ), 2 -amino -N, N- 
dimethyl -5-. 
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JUA^A^P Vh^^-f— IZT*|»L. N,N-v^ 
9 L ;U-2.[(2-^JU-6 > 7,8 f 9-Th5tKabr , J5K[4 f 5 

, H-NMR(CDCl 3 )fi2.09(2H,m), 2.53(3H,s) s 2.6 
8(2H,t,J=6.8Hz), 3.02(6H,s), 3.38-3.47(2H,m), 
3.91-3.98(1 H,m), 5.76(lH,m), 6.75(1 H,d,J=8.8 
Hz), 7.03-7.1 l(4H,m), 7.59(2H,d,J=8.4Hz), 8.5 
4(lH,s) 

[0519] 

###J 104 

2- ^jU-6,7,8,9--TH^tKPtf'J5K[4,5-b]7-tf 
t°>-5-^->(0.20g)fCh;UX>(6.0ml)^*n^.,2- 

P>^;Upxy^rv]7- , J>(0.79g)$*Q7Lfc^:. 

/\°^hyux>x;u*>^--7Kfti^(43mg)^to 

*T 40 ft|BIJn»fta3lELfco 

juA^A^p vh^^-lcrffiSU N-(2-> 
^JU-6,7,8,9-7 L h : 7tKPtf l J5K[4 > 5-b]T-lfbf>- 
5-f l J-T>)-2-(enuS/^-i--f^*;U7f?-^)-4- 
[4-(h«J7;b*P>9 t ;b)7i-/*S/]7- , J>(0.28 

g)£*#fco 

^-NMRfCDCb) 5 1.82-1. 97(4H,m), 2.04-2.15 
(2H,m), 2.53(3H,s), 2.69(2H,t,J=7.2Hz), 3.37- 
3.55(6H,m), 5.77(lH,m), 6.77(lH,d,J=9.2Hz), 
7.03-7. ll(4H,m), 7.59(2H,d,J=8.4Hz), 8.53(1H, 
s) 

[0520] 

105 

3- HJ^UtP^x/— ;U(5.0g)£v>^U;*JU* 
*vK(64ml)lCj§fi?U *«J^A tert-^h+vK 
(4.9g)^*P^fc^.3-^;U^-P-hP'<>4f>(6.4 
g)£ AD*. 120 deg C ICT 14 B#F B Ul#L/co 



In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N, N- dimethyl -2- [ (2 
-methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-ylidene ) amino ] - 5 - [4 - (trifluoromethyl ) 
phenoxy ] benzamide (0.28 g ) was acquired. 

<sup>K/sup>H-nmr (CDCl<sub>3</sub> );de 2.09 (2 H, 
m ), 2.53 (3 H, s ), 2.68 (2 H, t, J=6.8Hz ), 3.02 (6 H, s ), 3.38 
- 3.47 (2 H, m ), 3.91 - 3.98 (1 H, m ), 5.76 (1 H, m ), 6.75 (1 
H, d, J=8.8Hz ), 7.03 - 7.1 1 (4 H, m ), 7.59 (2 H, d, J=8.4Hz ), 
8.54(1 H,s) 

[0519] 

Reference Example 104 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.20 g ) 40 hour heating and refluxing it did 
after adding the [4 - (trifluoromethyl ) phenoxy ] aniline (0.79 
g ), including p-toluenesulfonic acid acid *monohydrate (43 
mg ) including toluene (6.0 ml ), 2 - (pyrrolidine -1- 
ylcarbonyl ) - 4-. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- (2 -methyl -6, 7, 8, 
9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) - 

2 - (pyrrolidine -1- yicarbonyl ) - 4 - [4 - (trifluoromethyl ) 
phenoxy ] aniline (0.28 g ) wasacquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.82 - 1.97 (4 
H, m ), 2.04 - 2.15 (2 H, m ), 2.53 (3 H, s ), 2.69 (2 H, t, 
J=7.2Hz ), 3.37 -3.55 (6 H, m ), 5.77 (1 H, m ), 6.77 (1 H, d, 
J=9.2Hz ), 7.03 - 7.1 1 (4 H, m ), 7.59 (2 H, d, J=8.4Hz ), 8.53 
(1 H, s ) 

[0520] 

Reference Example 105 

3 -trifluoro phenol it melted (5.0 g ) in dimethyl sulfoxide (64 
ml ), after adding potassium t- butoxide (4.9 g ),14 hours it 
agitated with 120 deg C 3 -fluoro nitrobenzene including (6.4 
g). 
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^*7A<7PTh^7^-l=-C««lL. 3-(3-h'J 
7^P7i-/4r*>)=-hP'OHf>(7.5g)*»fc 0 



'H-NMR(CDC1 3 ) <5 7.23(3H,m), 7.45-7.50(3H, 
m), 7.82-7.85(lH,m), 7.97-8.06(1 H,m) 



[0521] 

106 

3-(3-h l J7JU^-P7i/^-»-hP'<>-tf>(7.5g) 
|C 85%X$/— ;Uj§ja(225ml)$*Dx. JUbfcJL/ 
->^A(1.47g), il7El*(7.4g)^J)P^T, 3 B#MAn 
SKWSttLfc. 

;U*7A^P7h^7-f-rcr»t!L, 3-(3-h'J 

'H-NMR(CDC1 3 ) 5 3.73(2H,br), 6.33-6.5 1(3H, 
m), 7.09-7.45(5H,m) 

[0522] 

##01 107 

2->^ L ;U-6,7,8,9-T L h7tKPt° , J5K[4,5-b]7-tf 
tf>-5-^->(0.20g)!Ch;UX>(6.0ml)^*PS..3- 
(3-h'J^^7t-P^xy+v)7-'J>(0.57g)^iDK. 
f=ft» /<5h;UX>X^*r/K— *ft*(43mg) 
£ttJ;LT 36 B#F B 1iPSfijI3SLfco 



;u*vA^p-7h^7«r— icrmiiL, n-(2-> 
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reaction mixture in room temperature after cooling, it 
extracted with ethylaceiate inaddition to underwater. 

You washed with 1 normal sodium hydroxide , saturated 
saline , dried with magnesium sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 3 - (3 -trifluoro 
phenoxy ) nitrobenzene (7.5 g ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 7.23 (3 H, 
m ), 7.45 - 7.50 (3 H, m ), 7.82 - 7.85 (1 H, m ), 7.97 - 8.06 (1 
H,m) 

[0521] 

Reference Example 106 

3-3 hours refluxing with heating it did in (3 -trifluoro 
phenoxy ) nitrobenzene (7.5 g ) including 85% ethanol 
solution (225 ml ), the calcium chloride (1.47 g ), including 
reduced iron (7.4 g ). 

reaction mixture it removed ethanol after cooling and under 
vacuum in room temperature , celite filtration did and washed 
with ethylacetate . 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 3 - (3 -trifluoro 
phenoxy ) aniline (5.0 g ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 3.73 (2 H, 
br ), 6.33 - 6.51 (3 H, m ), 7.09 - 7.45 (5 H, m ) 

[0522] 

Reference Example 107 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.20 g ) 36 hour heating and refluxing it did 
after adding the(3 -trifluoro phenoxy ) aniline (0.57 g ), 
including p-toluenesulfonic acid acid *monohydrate (43 mg ) 
including toluene (6.0 ml ), 3 -. 

reaction mixture in room temperature after cooling, was 
extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 
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^;U-6,7,8,9-^K7tKaeU5K[4,5-b]7Hflf>- 
5-^ 'J t^)-3-(3 - h'J ? ;U?t- □ ?x/*v)7='J > 

(0.29g)£f#fco 

'H-NMR(CDC1 3 )5 1.97-2.10(2H,m), 2.54(3H,s), 
2.66(2H,d,J=7.2Hz), 3.38-3.48(2H,m), 5.66(1 
H,m), 6.46-6.49(1 H,m), 6.58-6.64(1 H,m), 6.75- 
6.81(lH,m), 7.18-7.49(5H,m), 8.71(lH,s) 

[0523] 

##0|J 108 

2-75y-5-[4-(h l J7^^-n^;upx/^rv]$ 
m§K(3.8g)^7-brh-h'J;K75ml)ICjtfi?L. 
: E)l,*J)^(33m\)£m7Ltz'&. l-[3-(v^JU7 
£/pPt 0 ;u]-3-x^/u*^7^;;^=K-i&i?i£ 

(3.6 g )£ mum^izT 2 mmmnuzo 



METIS &£R££U libtLfrS^vU^y 

*U>-4-^1/*jUtK;l;i,)-4-[4-(HJ:7;u*p>^ 
;L,pxy^v]T-U>(2.35g)^#/--„ 

'H-NMR(CDC1 3 ) <5 3.62-3.75(8H,m), 4.34(2H,b 
r), 6.76(lH,d,J=8.8Hz), 6.82(1 H,d,J=2.6Hz), 6. 
90-6.99(3H,m), 7.53(2H,d,J=8.4Hz) 

[0524] 

109 

2->5 1 /l/-6,7,8,9-T L h7tKPt°'J£K[4,5-b]7-tf 
t°>-5-^->(0.20g)[Ch;UX>(6.0ml)^JPX.,2- 

(%;u^'j>-4--i';b*^^-;ix)-4-[4-(K l J^;u^- 
□>5 1 ;i/px>'+v]7- , J>(0.83g)^a^fc^. 

/^h;UX>X;U^>^--7KfQ!fe|(43mg)$*0 

xt 36 mmnammfttLtzo 



yU^^A^PVh^^-lCTffl^L. N-(2-/ 
^yU-6,7 ) 8,9-T L h7tKPt° l J£K[4 ) 5-b]7-tft°>- 
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[shirikagerukaramukuromatogurafii ], N- (2 -methyl -6, 7, 8, 
9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) - 
3 - (3 -trifluoro phenoxy ) aniline (0.29 g ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.97 - 2.10 (2 
H, m ), 2.54 (3 H, s ), 2.66 (2 H, d, J=7.2Hz ), 3.38 - 3.48 (2 
H, m ), 5.66(1 H, m ), 6.46 - 6.49 (1 H, m ), 6.58 - 6.64 (1 H, 
m ), 6.75 - 6.81 (1 H, m ), 7.18 - 7.49 (5 H, m ),8.71 (1 H, s ) 

[0523] 

Reference Example 108 

2 -amino -5- it melted [4 - (trifluoromethyl ) phenoxy ] 
benzoic acid (3.8 g ) in acetonitrile (75 ml ), after adding the 
morpholine (3.3 ml ), 2 hours it agitated with room 
temperature 1 - [3 - (dimethylamino ) propyl ] - 3 -ethyl 
carbodiimide *acetate including (3.6 g ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including 1 normal 
hydrochloric acid . 

With 5% aqueous sodium bicarbonate , saturated saline after 
washing, it dried with magnesium sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 - (morpholine -4- 
ylcarbonyl ) - 4 - [4 - (trifluoromethyl ) phenoxy ] aniline 
(2.35 g ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 3.62 - 3.75 (8 
H, m ), 4.34 (2 H, br ), 6.76 (1 H, d, J=8.8Hz ), 6.82 (1 H, d, 
J=2.6Hz ), 6.90 - 6.99(3 H, m ), 7.53 (2 H, d, J=8.4Hz ) 

[0524] 

Reference Example 109 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.20 g ) 36 hour heating and refluxing it did 
after adding the[4 - (trifluoromethyl ) phenoxy ] aniline (0.83 
g ), including p-toluenesulfonic acid acid *monohydrate (43 
mg ) including toluene (6.0 ml ), 2 - (morpholine -4- 
ylcarbonyl ) - 4-. 

In room temperature after cooling, in reaction mixture it 
extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- (2 -methyl -6, 7, 8, 
9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) - 
2 - (morpholine -4- ylcarbonyl ) - 4 - [4 - (trifluoromethyl ) 



Page 447 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



'H-NMR(CDC1 3 )5 1.89-2.23(2H,m), 2.55(3H,s), 
2.66(2H,m), 3.38(2H,m), 3.64-3.76(6H,m), 5. 
66(lH,m), 6.73(lH,dd,J=8.0,1.0Hz), 7.03-7.11 
(4H,m), 7.60(2H,d,J=8.6Hz), 8.63(lH,s) 

[0525] 

110 

2-75/-5-[4-(h l J7^^P> : f^)7xy^v]$ 
MMM(S.0g)£7^-W)H60m\)\zmffiL. fc° 
/<i;t;>^^^>l§xT;u(3.2g)^7jaK.fc^, 

l-[3-(ixp<T ^TSy^Pt^UJ-S-X^^*^/^ 

v-csK-ii^^^Ap^Msicr 3 & Rum 



)^ij^<pa^^y^-izxmmu i-[2-T5 
y-5-[4-(h l J7yU^-P>5 L ;U)7x/^rV]'<> x /^ 
;U]fc°^'Jv>-4-;k;U7t?>S£x?-,lU(2.4g)£i# 

'H-NMR(CDC1 3 )(5 1.26(3H,t,J=7.0Hz), 1.64-1.8 
l(2H,m), 1.91-2.01(2H,m), 2.57(1 H,m), 3.00-3. 
14(2H,m), 4.07-4.22(2H,m), 4.15(2H,q,J=7.0H 
z), 6.75(lH,d,J=8.4Hz), 6.82(1 H,d,J=2.6Hz), 6. 
90-7.00(3H,m), 7.53(2H,d,J=8.8Hz) 

[0526] 

111 

2-^^-6,7,8,9-xh7tKPe'J5K[4,5-b]7-lf 
e>-5-7|->(0.40g)ICh;UX>(12.0mI)^iPK. > 1- 
[2-T5A5-[4-(h , J^;U^-P> i ? L >/U)7xy^v]'< 

>V r ^^]t o ^ l Jv>-4-^;U7p>i§x5 : ;K2.0g) 

(86mg)£AD*T 36 B#P B 1J0g?iiI3£U::„ 



^Tb^A^PVh^^-IZTifSKL. l-[2-[(2- 
y^^-ej.S^h^tKPeUHK^S-blT-^'t 0 
>-5-^Vf J >)75/]-5-[4-(hU:?;i'*P.> <: ? L >»Up 

xy^v]^>^/-r>(U]t 0 ^'ji;>-4-7b^7K>Kx 
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phenoxy ] aniline (0.23 g ) wasacquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.89 - 2.23 (2 
H, m ), 2.55 (3 H, s ), 2.66 (2 H, m ), 3.38 (2 H, m ), 3.64 - 
3.76(6 H, m ), 5.66 (1 H, m ), 6.73 (1 H, dd, J=8.0, 1.0Hz ), 
7.03 - 7.1 1 (4 H, m ), 7.60 (2 H, d, J=8.6Hz ), 8.63 (1 H, s) 

[0525] 

Reference Example 1 1 0 

2 -amino -5- it melted [4 - (trifluoromethyl ) phenoxy ] 
benzoic acid (3.0 g ) in acetonitrile (60 ml ), after adding the 
piperidine -4- carboxylic acid ethyl (3.2 g ), 3 hours it agitated 
with room temperature 1 - [3 - (dimethylamino ) propyl ] - 3 
-ethyl carbodiimide *acetate including (3.9 g ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including 1 normal 
hydrochloric acid . 

With 5% aqueous sodium bicarbonate , saturated saline after 
washing, it dried with magnesium sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafli ], 1 - [2 -amino -5- [4 - 
(trifluoromethyl ) phenoxy ] benzoyl ] piperidine -4- 
carboxylic acid ethyl (2.4 g ) was acquired. 

<sup>K/sup>H-nmr (CDCl<sub>3</sub> );de 1.26 (3 H, t, 
J=7.0Hz ), 1.64- 1.81 (2 H,m), 1.91-2.01 (2H,m), 2.57(1 
H, m ), 3.00 -3.14 (2 H, m ), 4.07 - 4.22 (2 H, m ), 4.15 (2 H, 
q, J=7.0Hz ), 6.75 (1 H, d, J=8.4Hz ), 6.82 (1 H, d, J=2.6Hz ), 
6.90 - 7.00 (3 H, m ),7.53 (2 H, d, J=8.8Hz ) 

[0526] 

Reference Example 1 1 1 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.40 g ) 36 hour heating and refluxing it did 
after adding the[2 -amino -5- [4 - (trifluoromethyl ) phenoxy ] 
benzoyl ] piperidine -4- carboxylic acid ethyl (2.0 g ), 
including p-toluenesulfonic acid acid *monohydrate (86 mg ) 
including toluene (12.0 ml ), 1 -. 

In room temperature after cooling, in reaction mixture it 
extracted with ethylacetate including sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 1 - [2 - [ (2 -methyl -6, 
7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine 
-5-ylidene ) amino ] - 5 - [4 - (trifluoromethyl ) phenoxy ] 
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W0.66g)£t#fco 

l H-NMR(CDCl 3 )<5 1.24(3H,t,J=7.0Hz), 1.61(2 
H,m), 1.86-2.05(3H,m), 2.24(lH,m), 2.45-2.78 
(4H,m), 2.53(3H,s), 2.95(lH,m), 3.40(2H,q,J= 
7.0Hz), 3.66-3.75(lH,m), 4.35(lH,m), 5.73(1H, 
m), 6.73(lH,d,J=8.0Hz), 7.03-7.1 l(4H,m), 7.10 
(2H,d,J=8.8Hz), 8.55(lH,br) 

[0527] 

112 

2^^;U-6,7,8,9--rh : 7tKPtfU5K[4,5-b]7-tf 
t°>-5-^->(0.20g)ICh;UX>(6.0ml)^P^,N- 
[3-C7S-/7x-/**>px— JU]7-bh7SK(0.89g) 

(64mg)^p^.r 60 ttiHMnttSStLfc. 

;U*^A<7PVh^^-~|CTffiML,N-[3-[3- 
[(2->^;U-6,7,8,9--Th^tKPt 0, JSK[4,5-b]7if 
t 0 >-5-^ , Jx>)7^-/]37x/+v]^x-;U]7-lrh 
7SK(0.18g)*fffc. 

'H-NMR(CDC1 3 ) <5 1.97-2.10(2H,m), 2.15(3H,s), 
2.53(3H,s), 2.65(2H,t,J=7.0Hz)3.37-3.47(2H, 
m), 5.62(lH,m), 6.44-6.47(1 H,m), 6.54(lH,d,J 
=7.8Hz), 6.73-6.79(2H,m), 7.23-7.3 5(5H,m), 8. 
69(lH,s) 

[0528] 

113 

2-7 = A5-[4-(h'J^;U7|-P^TJUpxy^v]$ 
JlL*it(5.1g)*7-trh-h l J^(102ml)IC?S»L. 
N-(2^h^rvX^>iU)-N^Pt o ;U7^>(4.0g)^ 
mtitz'ik. l-[3-(V^^7^y)^Pt°;U]-3-X^ 
;U*7U7t?S/-f5K*Mtfc(6.5g)*ai*SaiCT 3 

K^P^KKx^^lCTttthLfco 
JU^A^PTh^^-KTftSU 2-75 A 



benzoyl ] piperidine -4- carboxylic acid ethyl (0.66 g ) was 
acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.24 (3 H, t, 
J=7.0Hz ), 1.61 (2 H, m ), 1.86 - 2.05 (3 H, m ), 2.24 (1 H, 
m ), 2.45 - 2.78(4 H, m ), 2.53 (3 H, s ), 2.95 (1 H, m ), 3.40 
(2 H, q, J=7.0Hz ), 3.66 - 3.75 (1 H, m ), 4.35 (1 H, m ), 5.73 
(1 H, m ), 6.73(1 H, d, J=8.0Hz ), 7.03 - 7.1 1 (4 H, m ), 7.10 
(2 H, d, J=8.8Hz), 8.55(1 H, br) 

[0527] 

Reference Example 112 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.20 g ) 60 hour heating and refluxing it did 
after adding the N- [3 - (aminophenoxy ) phenyl ] acetamide 
(0.89 g ) including toluene (6.0 ml ), including 
p-toluenesulfonic acid acid *monohydrate (64 mg ). 

reaction mixture in room temperature after cooling, in 
reaction mixture was extracted with ethylacetate including 
sodium bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- [3 - [3 - [ (2 -methyl 
-6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine 
-5-ylidene ) amino ] phenoxy ] phenyl ] acetamide (0.18 g ) 
was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1 .97 - 2. 1 0 (2 
H, m ), 2.15 (3 H, s ), 2.53 (3 H, s ), 2.65 (2 H, t, J=7.0Hz ) 
3.37 - 3.47 (2 H, m ),5.62 (1 H, m ), 6.44 - 6.47 (1 H, m ), 
6.54 (1 H, d, J=7.8Hz ), 6.73 - 6.79 (2 H, m ), 7.23 - 7.35 (5 
H,m), 8.69(1 H, s) 

[0528] 

Reference Example 1 1 3 

2 -amino -5- it melted [4 - (trifluoromethyl ) phenoxy ] 
benzoic acid (5.1 g ) in acetonitrile (102 ml ), 3 hours 
itagitated with room temperature N- (2 -methoxyethyl ) -N- 
propyl amine after adding (4.0 g ), 1 -[3 - (dimethylamino ) 
propyl ] - 3 -ethyl carbodiimide acetate including (6.5 g ). 



It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including 1 normal 
hydrochloric acid . 

With 5% aqueous sodium bicarbonate , saturated saline after 
washing, it dried with magnesium sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 
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fco 

1 H-NMR(CDCl 3 )<50.83(3H > m) 3 1.55(2H,m), 3. 
22-3.43(2H,m), 3.32(3H,s), 3.59(4H,br), 4.22(2 
H,br), 6.88-6.99(3H,m), 7.52(2H,d,J=9.2Hz) 



[0529] 
#%#J 114 

2-^;U-6,7,8,9-7 1 h^tKPt 0| JSK[4,5-b]7-tf 
e>-5-^-l/(0.20g)ICh;UX>(6.0ml)^iPX.2- 

ij^;u^py^;upxy+v]K>X7^K(0.89g) 

(64mg)£An*_T 60 0*^iia^il;jfiLfco 



$L®Ltz 0 

;u*^i*$n vhy^-r— ic-cttsu N-(2-y h 

^v^;U)-2-[(2-^^-6,7,8,9^h^tKPt°U 
5K[4,5-b]74ft 0 >-5-^ l J J r>)75/]-N-^Pbf 
;U-5-[4-(h'J^;U^-P> ; 5 1 ;upx-/+i/]K>X7' 
SK(0.17g)«»fc. 



^-NMRfCDCb) 5 0.78(3H,t,J=7.2Hz), 1 .55(2 
H,m), 1.97-2.18(2H,m), 2.53(3H,s), 2.70(2H,t,J 
=7.2Hz), 3.21(3H,s), 3.31(2H,m), 3.34-3.50(4 
H,m), 5.65(lH,m), 6.69-6. 78(lH,m), 6.99-7.11 
(4H,m), 7.59(2H,d,J=8.8Hz), 8.63(lH,s) 

[0530] 

#*«115 

2-75A5-[4-(hU^;U^P^;upxy^rv]$ 
7Hz^Ulf^yi/>(3.5g)£jta*fcflL l-[3-(v> 

T^Tsy^pejuio-x^^^u/Kv-fsK-^ 
M*(5.7g)*jniLSaicT 3 B*iH8i#Lfco 



^*7-WmTh^7-f-lCTffiKU 2-[(4-7 



[shirikagerukaramukurbmatogurafii ], 2 -amino -N- (2 
-methoxyethyl ) -N- propyl -5- [4 - (trifluoromethyl ) 
phenoxy ] benzamide (2.4 g ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 0.83 (3 H, 
m ), 1.55 (2 H, m ), 3.22 - 3.43 (2 H, rn ), 3.32 (3 H, s ), 3.59 
(4 H, br ), 4.22(2 H, br ), 6.88 - 6.99 (3 H, m ), 7.52 (2 H, d, 
J=9.2Hz ) 

[0529] 

Reference Example 1 1 4 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.20 g ) 60 hour heating and refluxing it did 
after adding the [4 - (trifluoromethyl ) phenoxy ] benzamide 
(0.89 g ), including p-toluenesulfonic acid acid *monohydrate 
(64 mg ) including toluene (6.0 ml ), 2 -amino -N- (2 
-methoxyethyl ) -N- propyl -5-. 

reaction mixture in room temperature after cooling, in 
reaction mixture was extracted with ethylacetate including 
sodium bicarbonate-salurated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- (2 -methoxymethyl ) 
- 2 - [ (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 
-b ] azepine -5-ylidene ) amino ] -N- propyl -5- [4 - 
(trifluoromethyl ) phenoxy ] benzamide (0.17 g ) 
wasacquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 0.78 (3 H, t, 
J=7.2Hz ), 1 .55 (2 H, m ), 1 .97 - 2. 1 8 (2 H, m ), 2.53 (3 H, s ), 
2.70 (2 H, t, J=7.2Hz ), 3.21(3 H, s ), 3.31 (2 H, m ), 3.34 - 
3.50 (4 H, m ), 5.65 (1 H, m ), 6.69 - 6.78 (1 H, m ), 6.99 - 
7.1 1 (4 H, m ),7.59 (2 H, d, J=8.8Hz ), 8.63 (1 H, s ) 

[0530] 

Reference Example 1 1 5 

2 -amino -5- it melted [4 - (trifluoromethyl ) phenoxy ] 
benzoic acid (4.0 g ) in acetonitrile (80 ml ), 3 hours itagitated 
with room temperature 1 -acetyl piperidine after adding (3.5 
g ) 5 1 - [3 - (dimethylamino ) propyl ] - 3-ethyl carbodiimide 
*acetate including (5.7 g ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate /ether including 1 
normal hydrochloric acid . 

With saturated aqueous sodium bicarbonate , saturated saline 
after washing, it dried with magnesium sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 
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•t2f-;nf^ : 7i?>-i-'f;u)*^^-;i/]-4-[4-(h , J 

?JU:tP^;U):7i/*v]7-'J>(1.8g)£# 

fee 

'H-NMR(CDC1 3 ) S2.12(3H,s), 3.48-3.64(8H,m), 
4.32(2H,s), 6.77(1 H,d,J=8.8Hz), 6.83(lH,d,J= 
2.8Hz), 6.93-6.99(3H,m), 7.54(2H,d > J=8.8Hz) 

[0531] 
##151] 116 

2->^^-6,7,8,9-xh7tKPt°'J5K[4,5-b]T4f 
t°>-5-7|->(0.20g)ICh;UX>(6.0ml)$ftPK.,2- 

[(4-7-t ; f;L't 0 ^7V>rl--C^)*^^-^H-[4 
-(h l J^;U^-oy^;i,)^xy+v]7- l J>(0.92g) 

(43mg)£fiQ*T 36 B#F<SjiJD$JiI3Sl,fco 
E;Slc;tifi^. 5J£&£t&fQM7K4>l::i)D;u 



)l±"?AtavW?74-lZXnmL. 2-[(4-T 
-b^yuf^^v^-i-^y^^T^-^i-N^-^T 
^-6,7,8 ! 9-xh7tKPt 0| JSK[4 ) 5-b]T-ift°>-5- 

^<J>(0.24g)£t#fc o 



'H-NMR(CDC1 3 ) <S 1.83-1. 88(2H,m), 2.07(3H,s), 
2.54(3H,s), 2.68(2H,m), 3.35-3.68(8H,m), 3.7 
2-3.78(2H,m), 5.68(lH,m), 6.74(1 H,dd,J=9.8,5. 
8Hz), 7.02-7.1 l(4H,m), 7.61(2H,d,J=5.8Hz), 8. 
56(1 H,s) 

[0532] 

###Jll7 

2-T£A5-[4-(HJ7;U*PP t 5 L ;U):7iy*v]$ 
,&#^(4.0g)$7-th-h'J;K80ml)ICj§^L» 1- 
(Xh^v73;U^^yU^^;U)t 0 ^ : 5v>(4.6g)^ 

in*.fcft» i-[3-(v>^;uT5/)^Pt 0 ;H-3-x^ 
;U7D;U7Kv?^5K-^^^(4.6g)$in^.E;Slzr 

3 B#r B nn*u-c 

jiET^^^niL. mhHtzmm^^m 

;U*^A^PThy^^-|ZTfflSL. [4-[2-7 



2003-11-11 

[shirikagerukaramukuromatogurafii ], 2 - [ (4 -acetyl 
piperazine -1- yl ) carbonyl ] - 4 - [4 - (trifluoromethyl ) 
phenoxy ] aniline (1 .8 g ) was acquired. 

<sup>K/sup>H-nmr (CDCl<sub>3</sub> );de 2.12 (3 H, s ), 
3.48 - 3.64 (8 H, m ), 4.32 (2 H, s ), 6.77 (1 H, d, J=8.8Hz ), 
6.83 (1 H, d, J=2.8Hz ), 6.93- 6.99 (3 H, m ), 7.54 (2 H, d, 
J=8.8Hz ) 

[0531] 

Reference Example 116 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.20 g ) 36 hour heating and refluxing it did 
after adding the[4 - (trifluoromethyl ) phenoxy ] aniline (0.92 
g ), including p-toluenesulfonic acid acid *monohydrate (43 
mg ) including toluene (6.0 ml ), 2 - [ (4 -acetyl piperazine -1- 
yl ) carbonyl ] - 4-. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 - [ (4 -acetyl 
piperazine -1- yl ) carbonyl ] -N- (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) - 4 - 
[4 - (trifluoromethyl ) phenoxy ] aniline (0.24 g ) 
wasacquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.83 - 1.88 (2 
H, m ), 2.07 (3 H, s ), 2.54 (3 H, s ), 2.68 (2 H, m ), 3.35 - 
3.68(8 H, m ), 3.72 - 3.78 (2 H, m ), 5.68 (1 H, m ), 6.74 (1 H, 
dd, J=9.8, 5.8Hz ), 7.02 - 7.1 1 (4 H, m ), 7.61 (2 H, d, 
J=5.8Hz), 8.56(1 H,s) 

[0532] 

Reference Example 117 

2 -amino -5- it melted [4 - (trifluoromethyl ) phenoxy ] 
benzoic acid (4.0 g ) in acetonitrile (80 ml ), 3 hours itagitated 
with room temperature 1 - after adding (ethoxy carbonyl 
methyl ) piperazine (4.6 g ), 1 - [3 - (dimethylamino ) propyl ] 
- 3-ethyl carbodiimide *acetate including (4.6 g ). 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate /ether including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 
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5/-5-[4-(h l J^;U7|-P>^;upx>'+v]'<>y'l' 



'H-NMR(CDC1 3 )<5 1.27(3H,t,J=7.2Hz), 2.59-2.6 
4(2H,t,J=4.8Hz), 3.24(2H,s), 3.67(4H,m), 4.30 
(2H,br), 6.72-6.83(2H,m), 6.89-6.98(3H,m), 7.5 
3(2H,d,J=8.4Hz) 

[0533] 

118 

2--/^;U-6,7,8,9-T- h7tKnt?'J5K[4,5-b]7-tf 
t°>-5-*>(0.40g)lCHUX>(12.0ml)£fit];i, [4 
-t2-75A5-[4-(h'j7;U/t-py j f;upx/^ri/]K 
:/y^U]£^i?>-i--OU]ft»x^U(2.0g)£ 

3mg)£Ao*.T48 ftNMn&jBftLfe. 

m.^\zmm. Kin*., 



^^^A^PVh^^-ICTffiML. [4-[2-[(2 
-/^;U-6,7,8,9-xh : 7tKPt 0| J5K[4,5-b]T-l?t o 
>-5-^U^>)75/]-5-[4-[2-75A5-[4-(MJ:7Jl< 

* ny^pxy+v]^>y^;u]t°^v>-i- 

^U]gf8tX^U(0.37g)£#fc o 'H-NMR(CDCl 
3 )<5l.26(3H,t,J=7.0Hz), 1.82-1.89(2H,tn), 2.45- 
2.72(6H,m), 2.54(3H,m), 3.17(2H,s), 3.34-3.57 
(4H,m), 3.71-3.80(2H,m), 4.12(2H,q,J=7.0Hz), 
5.66(lH,m), 6.71-6.75(lH,m), 7.00-7.1 l(4H,m), 
7.60(2H,d,J=8.8Hz), 8.62(1 H,s)]] 

[0534] 

119 

2-T5A5-(4-XhP:?x/*v)£SW&(6.0g)£ 
T-feh-hU-IK120ml)ICi§<BL, t°P'Jv>(3.4m 

i)**iAfc*» i-[3-(i?>T;u75yppe;u]-3- 

JUa^A^nvh^:^— dTttSlU 4-(4--h 

p^xy^v)-2-(t°p'jv>-i-'f^^^?H-yu)7 

X'J>(1.4g)£*#fc 0 
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[shirikagerukaramukuromatogurafii ], [4 - [2 -amino -5- [4 - 
(trifluoromethyl ) phenoxy ] benzoyl ] piperazine -1- yl ] 
ethylacetate (3.2 g ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.27 (3 H, t, 
J=7.2Hz ), 2.59 - 2.64 (2 H, t, J=4.8Hz ), 3.24 (2 H, s ), 3.67 
(4 H, m ), 4.30 (2 H, br ), 6.72- 6.83 (2 H, m ), 6.89 - 6.98 (3 
H, m ), 7.53 (2 H, d, J==8.4Hz ) 

[0533] 

Reference Example 1 18 

2 -methyl -6, 7, 8, 9- to ftetorahidoropirimido ] [4 and 5 -b ] 
azepine -5 -on (0.40 g ) 48 hour heating and refluxing it did 
after adding the[4 - [2 -amino -5- [4 - (trifluoromethyl ) 
phenoxy ] benzoyl ] piperazine -1- yl ] ethylacetate (2.0 g ) 
including toluene (12.0 ml ), including p-toluenesulfonic acid 
acid *monohydrate (43 mg ). 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

To remove solvent under vacuum , to refine residue which 
isacquired with [shirikagerukaramukuromatogurafii ], [4 - [2 - 
[ (2 -methyl -6, 7, 8, 9- ftetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-ylidene ) amino ] - 5 - [4 - [2 -amino -5- [4 - 
(trifluoromethyl ) phenoxy ] benzoyl ] piperazine -1- yl ] 
ethylacetate (0.37 g ) was acquired. <sup>l</sup>H-nmr 
(CDCl<sub>3</sub> );de 1.26 (3 H, t, J=7.0Hz ), 1.82 - 1.89 
(2 H, m ), 2.45 - 2.72 (6 H, m ), 2.54 (3 H, m ), 3.1 7(2 H, s ), 
3.34 - 3.57 (4 H, m ), 3.71 - 3.80 (2 H, m ), 4.12 (2 H, q, 
J=7.0Hz ), 5.66 (1 H, m ), 6.71 - 6.75 (1 H, m ),7.00 - 7.1 1 (4 
H, m ), 7.60 (2 H, d, J=8.8Hz ), 8.62 (1 H, s ) ]] 

[0534] 

Reference Example 1 19 

2 -amino -5- it melted (4 -nitro phenoxy ) benzoic acid (6.0 
g ) in acetonitrile (120 ml ), after adding the pyrrolidine (3.4 
ml ), 2 hours it agitated with room temperature 1 - [3 - 
(dimethylamino ) propyl ] - 3 -ethyl carbodiimide * acetate 
including (8.5 g ). 

It removed solvent under vacuum , in residue it extracted with 
ethylacetate /ether including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 4 - (4 -nitro phenoxy ) - 
2 - (pyrrolidine -1- ylcarbonyl ) aniline (1 .4 g ) was acquired. 
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'H-NMRCCDCh) <5 1.92(4H,m), 3.39-3.68(4H, 
m), 4.65(2H,br), 6.76(1 H,d,J=8. 4Hz), 6.90-6.99 
(4H,m), 8.17(2H,d,J=9.2Hz) 

[0535] 

##0J 120 

2->5 1 yU-6,7,8,9-7 L h : 7tKPt 0, J^K[4,5-b]T-tf 
tf>-5-^->(0.47g)ICh;UXl/(14ml)^*D^.s4-(4 

— hP'7xyJpv)-2-(t 0 p , jv>-i--r;u^;u^- 
;U)7-'J>(1.4g)tJB*fcfl,/<5h;ux>^;u 
^>H — *fP«8(0.20g)SiPiT 48 ^MAnlSft 



il/*7A^P Th^7-f— (CTffifiSLs N-(2-> 

5— < "J ^>)-4-(4-X h P 7xy*y)-2-( 1 - 1° P 'J v 
-;U*;U7t?-^U)T-U>(0.15g)^^fco 



'H-NMR(CDC1 3 ) 8 1.82-1 .92(4H,m) s 2.04-2.18 
(2H,m), 2.54(3H,s), 2.69(2H,t,J=7.0Hz), 3.37- 
3.55(6H,m), 3.71-3.78(lH,m), 5.61(lH,m), 6.8 
0(lH,d,J=8.8Hz), 7.04-7.1 l(4H,m) } 8.23(2H,d,J 
=9.6Hz), 8.54(lH,s) 

[0536] 

##« 121 

2->^;U-6J,8 s 9-"Th : 5tKPt 0 »J^K[4,5-b]7 7 -tf 

e^-^-^s^g^h^tKp^^^/^/— ;u 

(208ml)(Ci§PL.7K^ > fb^^*^-h'J r >'A(1.34 
g)£A0*_T, MfCT 1 B#fH«#Lfco 

-6,7 5 8,9-^h^tKPt 0 'J^K[4 s 5-b]7-|ft o >-5-^ 



2-^;U-6,7,8,9-^h : 7tKPt 0, JSK[4,5-b]7-t? 
bf>-5-*— M3.6g)Sh;UX>(142ml)lCjg» 
U l,8-i/T1ft % >^P[5.4.0]-7- T !7>f f 'tr>(3.6m 

l) % 5?7x-;u*x^U;u7S/K(5.imi)*iBiLT, 
MICT 12 BtfelJi^Lfco 
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<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.92 (4 H, 
m ), 3.39 - 3.68 (4 H, m ), 4.65 (2 H, br ), 6.76 (1 H, d, 
J=8.4Hz ), 6.90 - 6.99(4 H, m ), 8.17 (2 H, d, J=9.2Hz ) 

[0535] 

Reference Example 120 

2 -methyl -6, 7, 8, 9- to [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-on (0.47 g ) 48 hour heating and refluxing it did 
after adding the(pyrrolidine -1- ylcarbonyl ) aniline (1 .4 g ), 
including p-toluenesulfonic acid acid *monohydrate (0.20 g ) 
including toluene (14 ml ), 4 - (4 -nitro phenoxy ) - 2-. 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- (2 -methyl -6, 7, 8, 
9- [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ylidene ) - 

4 - (4 -nitro phenoxy ) - 2 - (1 -pyrrolidinyl carbonyl ) aniline 
(0.15 g ) wasacquired. 

<sup>K/sup>H-nmr (CDCl<sub>3</sub> );de 1.82 - 1.92 (4 
H, m ), 2.04 - 2.18 (2 H, m ), 2.54 (3 H, s ), 2.69 (2 H, t, 
J=7.0Hz ), 3.37 -3.55 (6 H, m ), 3.71 - 3.78 (1 H, m ), 5.61 (1 
H, m ), 6.80 (1 H, d, J=8.8Hz ), 7.04 - 7.1 1 (4 H, m ), 8.23 (2 
H, d, J=9.6Hz ),8.54 (1 H, s ) 

[0536] 

Reference Example 121 

2 -methyl -6, 7, 8, 9- it melted [tetorahidoropirimido ] [4 and 

5 -b ] azepine -5-on (5.2 g ) in tetrahydrofuran /methanol (208 
ml ), 1 hour itagitated with room temperature including 
sodium borohydride * (1 .34 g ). 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-ol was 
acquired. 

2 -methyl -6, 7, 8, 9- it melted [tetorahidoropirimido ] [4 and 
5 -b ] azepine -5-ol (3.6 g ) in toluene (142 ml ), 12 hours 
itagitated with room temperature 1 and 8 -diazabicyclo [5.4 . 
0] - 7 -undecene (3.6 ml ), including the diphenyl phosphoryl 
azide azido (5.1 ml ). 

In reaction mixture it extracted with ethylacetate including 
water. 
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2->T^-6,7,8,9-7 L h^tKPt t ' l J5K[4,5-b]7-ir' 

e>(2.i g )$^fco 



'H-NMR(CDC1 3 )<5 1.88-2.05(3H,m), 2.13-2.21 
(lH,m), 2.49(3H,s), 3.19-3.25(lH,m), 3.55-3.6 
7(lH,m), 4.65-4.70(lH,m), 5.50(lH,br), 8.12(1 
H,s) 

[0537] 

##0Jl22 . 

5-7^ K-2-y^;U-6,7,8,9-T t K □ tf U 5 K[4,5 
-b]T-tfbf>(2.1g)^>^y— ;U(42ml)lCjg«L, 
S*#fflSlT 10%/^v^A/*-^>(0.42g) 

£ao*t, **»nftTMiai=T 12 mmntw 

-6,7,8,9-xh7tKPtfU5K[4 s 5-b]7-tftf>-5-7 
5>(1.0g)£#fc. 

'H-NMR(DMSO-d 6 ) 5 1.65-1. 92(4H,m), 2.28(3 
H,s), 3.21-3.26(2H,m), 4.00-4.05(lH,m), 6.85 
(lH,m), 8.08(lH,s) 

[0538] 

#%0J 123 

2->^;U-6,7,8,9-iFh7tKPt° l J5K[4,5-b]7Hf 
If >-5-75>(0. 1 5g)£ N,N-v> =f-)\,-\s)\, ATS K 
(3.0ml)ICjgfl?U gt^'J^ A(163mg)> 2-^>IU 
7f-P-hP'<>-tf'>(106jt/l)^PK..80 deg C (C 

;ix*^A-5?P7h^^-<-|CTmSiL. 2-/^U 
-N-(2-_ h P ;U)-6,7,8,9-T- t KP tf 'J 5 K 
[4,5-b]T-tfe>-5-75>(191mg)$^7i 0 



'H-NMR(CDC1 3 )(5 1.81-2.09(4H,m), 2.49(3H, 
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With saturated saline alter washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 5 -azido -2- methyl -6, 
7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] azepine (2.1 g ) 
was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.88 - 2.05 (3 

H, m ), 2.13 - 2.21 (1 H, m ), 2.49 (3 H, s ), 3.19 - 3.25 (1 H, 
m ),3.55 - 3.67 (1 H, m ), 4.65 - 4.70 (1 H, m ), 5.50 (1 H, 
br),8.12(lH,s) 

[0537] 

Reference Example 122 

5 -azido -2- methyl -6, 7, 8, 9- it melted 
[tetorahidoropirimido ] [4 and 5 -b ] azepine (2.1 g ) in 
methanol (42 ml ), 12 hours itagitated with room temperature 
under hydrogen atmosphere including 1 0% palladium /carbon 
(0.42 g ) under nitrogen atmosphere . 

celite filtration it did reaction mixture , washed with 

methanol . | 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ] s 2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-amine (1.0 g ) j 
was acquired. 

<sup>K/sup>H-nmr (DMSO -d<sub>6</sub> );de 1.65 - 

I . 92 (4 H, m ), 2.28 (3 H, s ), 3.21 - 3.26 (2 H, m ), 4.00 - 
4.05 (1 H, m ),6.85 (1 H, m ), 8.08 (1 H, s ) 

[0538] 

Reference Example 1 23 

2 -methyl -6, 7, 8, 9- it melted [tetorahidoropirimido ] [4 and 

5 -b ] azepine -5-amine (0.15 g ) in N, N- dimethylformamide 

(3.0 ml ), 16 hours itagitated with 80 deg C potassium | 

carbonate (163 mg ), 2 -fluoro nitrobenzene including ! 

(106;mul). 

In room temperature after cooling, in reaction mixture it 
extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 2 -methyl -N- (2 
-nitrophenyl ) - 6, 7, 8 and 9 - [tetorahidoropirimido ] [4 and 5 
-b ] azepine -5-amine (191 mg )was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.81 - 2.09 (4 
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m), 3.36-3.53(2H,m), 4.78-4.89(lH,m), 5.29(1 
H,m), 6.64-6.72(2H,m), 7.39(lH,m), 8.08(1 H, 
s), 8.19(lH,dd,J=8.8,1.8Hz), 8.36(1 H,d,J=7.0H 
z) 

[0539] 
##W 124 

2-> : 3 1 ;U-6 ) 7,8,9- J fh : 7tKPt° l J5K[4,5-b]7-tf 
bf>-5-7£>(70mg)£ 1 -^)V-2-\dW) K>(2. 1 
ml)IC$fi|U h'JX^;UTS>(82^1), 2,4-v7 
;U^-D^KP^>-b*>(63mg)^*P7l.60 deg C 

i=t 12 ftrantftLtzo 

n^A^PVh^^-lCTfligU N-(5-7 

;U7|-P-2--hP7x-;U)-2-yTyU-6,7,8,9- J f 

t°'J£K[4 ) 5-b]7-tft°>-5-T5>(52mg)^#fco 



'H-NMRtCDClj) 5 1.94-2.1 l(2H,m), 2.18-2.25 
(2H,m), 2.49(3H,m), 3.39-3.49(2H,m), 4.73-4.8 
3(lH,m), 5.55(lH,m), 6.34-6.47(2H,m), 8.07(1 
H,s), 8.20-8.29(1 H,m), 8.49-8.53(1 H,m) 

[0540] 

##0<J 125 

N-[5-(3-^PP^x>'^rV)-2--hP7'x-;U]-2-^ 
T;U-6/7,8,9-TPh7tKPt 0 USK[4>b];Ftft::/- 
5-75>(0.38g)£ 85%X^y— ;U(1 1.4ml)lCjSfi? 
U i^it^J^O A(50mg). i37ct*(0.20g)£2jQ 

JU^A^P Vh^7^HCTffi§£U 4-(3-^P 

'J5K[4,5-b]7-lft 0 >.5->ryU)'<>-lf>-l,2.v75 
>(90mg)£*§fc e 



'H-NMRCCDCWfi 1. 88-2.2 l(4H,m), 2.47(3H,s), 
3.26(2H,br), 3.40(2H,m), 3.99(lH 5 m), 4.57(1 
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H, m ), 2.49 (3 H, m ), 3.36 - 3.53 (2 H, m ), 4.78 - 4.89 (1 H, 
m ),5.29 (1 H, m ), 6.64 - 6.72 (2 H, m ), 7.39 (1 H, m ), 8.08 
(1 H, s ), 8.19 (1 H, dd, J=8.8, 1.8Hz ), 8.36 (1 H, d, 
J-7.0Hz) 

[0539] 

Reference Example 124 

2 -methyl -6, 7, 8, 9- 1 -methyl -2- pyrrolidone it melted 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-amine (70 
mg ) in (2.1 ml ), 12 hours itagitated with 60 deg C 
triethylamine (82;mu 1 ), 2 and 4 -difluoro nitrobenzene 
including (63 mg ). 

In room temperature after cooling, in reaction mixture it 
extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], N- (5 -fluoro -2- 
nitrophenyl ) - 2 -methyl -6, 7, 8, 9- [tetorapirimido ] [4 and 5 
-b ] azepine -5-amine (52 mg ) wasacquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.94 - 2.1 1 (2 
H, m ), 2.18 - 2.25 (2 H, m ), 2,49 (3 H, m ), 3.39 - 3.49 (2 H, 
m ),4.73 - 4.83 (1 H, m ), 5.55 (1 H, m ), 6.34 - 6.47 (2 H, 
m ), 8.07 (1 H, s ), 8.20 - 8.29 (1 H, m ), 8.49- 8.53 (1 H, m ) 

[0540] 

Reference Example 125 

N- [5 - (3 -chlorophenoxy ) - 2 -nitrophenyl ] - 2 -methyl -6, 
7, 8, 9- it melted [tetorahidoropirimido ] [4 and 5 -b ] azepine 
-5-amine (0.38 g ) in 85% ethanol (1 1.4 ml ),4 hours heating 
and refluxing it did calcium chloride (50 mg ), including 
reduced iron (0.20 g ). 

After cooling, celite filtration doing in room temperature , you 
washed with the ethylacetate . 

It removed solvent under vacuum , in residue which is 
acquiredit extracted with ethylacetate including water. 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 4 - (3 -chlorophenoxy ) 
-N<sup>2</sup>- (2 -methyl -6, 7, 8, 9- 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-yl ) benzene 
-1,2- diamine (90 mg ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.88-2.21 (4 
H, m ), 2.47 (3 H, s ), 3.26 (2 H, br ), 3.40 (2 H, m ), 3.99 (1 
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H,m), 5.16(lH,m), 6.22(1 H,d,J=2.6Hz), 6.33(1 
H,dd,J=8.2,2.6Hz), 6.74-6.80(1 H,m), 6.85-7.00 
(2H,m), 7.17(lH,t,J=8.2Hz), 8.09(lH,s) 

[0541] 

#*« 126 

2->^;U-6,7,8,9-*rh^tKPt 0 'J^K[4,5-b]7-tf 
t°>-5-7|->(0.30g)ICh;UX>(9.0ml)^iP^..N- 

■ [3-(3--hP7x/+vpi-;i/]-4^na^>X 
75K(i.i5g)$iH7Lfcfc, /N°^h;ux>x;u^> 

» — *fP4ftl(64mg)$JlPK.-C 24 B#RHAQi&iS3!E 
Lfco 



B»x^HzT«lULfc. 



N-[3-[3-[(2->5 1 ;U-6,7 s 8,9-T'h7tKPtf , J5K[4 s 
5-b]T^t t> >-5--r r Jx>)7^/]^xy+v]^xn 

;U]^>X75K(135mg)^fco 



^-NMRCCDCla) 5 1.97-2.1 l(2H,m), 2.53(3H,s), 
2.66(2H,t,J=7.0Hz), 3.37-3.46(2H,m), 5.61(1 
H,m), 6.47-6.58(2H,m), 6.75-6.87(2H,m), 6.75- 
6.87(2H,m), 7.27-7.48(6H,m), 7.72-7.8 l(2H,m), 
7.89(lH,s), 8.69(lH,s) 

[0542] 

###1 127 

X^JU (5-7vK-2->^^-6,7.vtKPt 0 UK[2 9 3 
-d]tf'JSv>-8(5H)-<JU)7-tr-T— K027g)<7>X 
;U5S5ft(5ml)lc Pd/C(10%. 30mg)£iB*.T 
&rt£**r{t»U EST? 12 B#|»«ttLfco 

■fe5*f KSMCT^iaU 5&£;I^LTx^;u 
(5-7^y-2-^yU-6,7-vtKPt°»JK[2,3-d]t 0, J^ 
$?>-8(5H)-*;U)7*^— h(0.24g)£iStt*£L 

xmtzo 

'H-NM^CDC^^OOMHz) 6 1.28(3H,t,J=7.2H 
z), 1.80-1. 90(1 H,m), 1. 98-2.09(1 H,m), 2.44(3 
H,s), 3.38-3.46(lH,m), 3.58-3.66(lH,m), 4.02 
(lH,t,J=4.8Hz), 4.21(2H,q,J=7.2Hz), 4.33(1 H,d, 
J=17.7Hz), 4.43(1 H,d,J=17.7Hz), 8.07(lH,s). 

[0543] 

##0Q 128 



H, m ), 4.57(1 H, m ), 5.16 (1 H, m ), 6.22 (1 H, d, J-2.6Hz ), 
6.33 (1 H, dd, J=8.2, 2.6Hz ), 6.74 - 6.80 (1 H, m ), 6.85 - 
7.00 (2 H, m ), 7.17(1 H, t, J=8.2Hz ), 8.09 (1 H, s ) 

[0541] 

Reference Example 126 

2 -methyl -6, 7, 8, 9- 24 hour heating and refluxing it did in 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-on (0.30 g ) 
after adding the(1.15 g ), including p-toluenesulfonic acid 
acid *monohydrate (64 mg ) including toluene (9.0 ml ), N- [3 
- (3 -nitro phenoxy ) phenyl ] - 4-chlorobenzamide . 

In room temperature after cooling, it extracted with 
ethylacetate in addition reaction mixture to in sodium 
bicarbonate-saturated water . 

With saturated saline after washing, it dried with magnesium 
sulfate . 

solvent under vacuum was removed, residue which is 
acquired wasrefined with 

[shirikagerukaramukuromatogurafii ], 4 -chloro -N- [3 - [3 - 
[ (2 -methyl -6, 7, 8, 9- [tetorahidoropirimido ] [4 and 5 -b ] 
azepine -5-ylidene ) amino ] phenoxy ] phenyl ] benzamide 
(135 mg ) was acquired. 

<sup>K/sup>H-nmr (CDCKsub>3</sub> );de 1.97 - 2.1 1 (2 
H, m ), 2.53 (3 H, s ), 2.66 (2 H, t, J=7.0Hz ), 3.37 - 3.46 (2 
H, m ), 5.61(1 H, m ), 6.47 - 6.58 (2 H, m ), 6.75 - 6.87 (2 H, 
m ), 6.75 - 6.87 (2 H, m ), 7.27 - 7.48 (6 H, m ),7.72 - 7.81 (2 
H,m), 7.89(1 H,s), 8.69(1 H, s ) 

[0542] 

Reference Example 1 27 

In ethanol solution (5 ml ) of ethyl (5 -azido -2- methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) 
acetate (0.27 g ) it substituted inside of system with hydrogen 
including Pd IC (10% and 30 mg ), 12 hours agitated with 
room temperature . 

It filtered via celite , concentrated filtrate and it acquired the 
ethyl (5 -amino -2- methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ) acetate (0.24 g ) as oil . 



<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.28 (3 H,t, J=7.2Hz), 1.80- 1.90(1 H,m), 1.98-2.09(1 H, 
m ), 2.44 (3 H, s ), 3.38 -3.46 (1 H, m ), 3.58 - 3.66 (1 H, m ), 
4.02 (1 H, t, J=4.8Hz ), 4.21 (2 H, q, J=7.2Hz ), 4.33 (1 H, d, 
J=17.7Hz ), 4.43 (1 H, d, J=17.7Hz ), 8.07 (1 H, s ). 

[0543] 

Reference Example 128 
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X^;u (5~75/-2-y^;U-6 } 7-vtKPt 0| jK[2,3- 
d]t O| J^v>-8(5HM^)7-trx-h(0.24g),3-^ 
xy*i/$J§*»(0.32g), l-tKP*V*>7HJ 

7 % /-;u-7Kfp^(o.29g)(D n,n-v^u*;u 

A75K»*(5ml)lZ l-XT^-3-(3-v>^;U75 

y^ne;u)*^7t?5?-r5KJfiift*(o.29g)*ft]i 

tf;ux— T-;u-c2feoTx^;u [2-^U-5-((3-? 
xy+v^>v r -<;u)7sy)-6 J 7-vtKPt 0, jK[2,3 

-d]t o, J^v>-8(5H)-^;U]74z^~h(0.36g)$^ 
mp. 162-163 deg C 

'H-NMRCCDCb^OOMHz) <S 1.29(3H,t,J=7.2H 
z), 2.05-2. 17(lH,m), 2.21 -2.30(1 H,m), 2.45(3 
H,s), 3.39~3.46(lH,m), 3.53-3.61(lH,m), 4.07 
(lH,d,J=17.7Hz), 4.20(2H,q,J=7.2Hz), 4.73(1H, 
d,J=17.7Hz), 5.25-5.30(lH,m), 6.47(1 H,d,J=7.5 
Hz), 6.99-7.02(2H,m), 7.10-7.15(2H,m), 7.33- 
7.41(3H,m), 7.47-7.50(2H,m), 8.07(lH,s). 

[0544] 

###J 129 

x^;u [2->^^-5-(>^>/K3-^xy^vK>y 

-f;U)7Sy)-6,7-iytKPeUK[2,3-d]eU£^>-8 

»«(2ml)IC IN 7K»<b^h'J^A7K»?«(2ml) 
£iP7U 70 deg C 90 5ME#Lfco 

PM^iP^-T P H4 <tU *<tftKx^;u£ jbP* 

T#»Lfc« 
-e3 0tttULfco 

(/^;K3-^x/4rvK>y^;U)7^y)-6,7-vtK 
Pt°'jK[2,3-d]t 0| JSv>-8(5H)--r^]it^(72m 
g)£*IfeefifcLT»fco 

mp. 238-239 deg C($MB) 

1 H-NMR(DMSO-d 6j 3 00MHz) <5 1.8-2.2(2H,m), 
2.32(3H,brs), 2.69(3H,brs), 3.2-3.7(2H,m), 4.0 
-4.5(2H,m), 4.78(0.5H,brs), 5.62(0.5H,brs), 6.8 
-7.6(9H,m), 7.80(lH 5 brs). 



ethyl (5 -amino -2- methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ) acetate (0.24 g ), 3 -phenoxy 
benzoic acid (0.32 g ), 1 -hydroxybenzotriazole azole 
monohydrate in N, N- dimethylformamide solution (5 ml ) of 
(0.29 g )5 hours it agitated with room temperature 1 -ethyl -3- 
including (3 -dimethylaminopropyl jpl 1 ) carbodiimide 
acetate (0.29 g ). 

It concentrated, diluted with ethylacetate , with water one 
time washed with thrice , saturated saline , dried with 
magnesium sulfate . 

It attached on [shirikagerukaramukuromatogurafii ] (Only 
basic , ethylacetate ), concentrated, washed residue with the 
isopropyl ether and it acquired ethyl [2 -methyl -5- (3 
-phenoxy benzoyl ) amino ) -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ] acetate (0.36 g ) as colorless 
crystal . 

mp.l62-163degC 

<sup>K/sup>H-nmr (CDCKsub>3</sub>, 300MHz );de 
1.29(3 H, t, J=7.2Hz ), 2.05 -2.17(1 H,m),2.21 -2.30(1 H, 
m ), 2.45 (3 H, s ), 3.39 -3.46 (1 H, m ), 3.53 - 3.61 (1 H, m ), 

4.07 (1 H, d, J=17.7Hz ), 4.20 (2 H, q, J=7.2Hz ), 4.73 (1 H, 
d, J=l 7.7Hz ), 5.25 - 5.30 (1 H, m ),6.47 (1 H, d, J=7.5Hz ), 
6.99 - 7.02 (2 H, m ), 7.10 - 7.15 (2 H, m ), 7.33 - 7.41 (3 H, 
m ), 7.47 - 7.50(2 H, m ), 8.07 (1 H, s ). 

[0544] 

Reference Example 1 29 

In tetrahydrofuran solution (2 ml ) of ethyl [2 -methyl -5- 
(methyl (3 -phenoxy benzoyl ) amino ) - 6 and 7 -dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] acetate (0.15 g ) 
90 minutes it agitated with70 deg C including 1 Nsodium 
hydroxide aqueous solution production liquid (2 ml ). 

It made pH 4 including acetic acid , separating it did including 
thewater and ethylacetate . 

It made saturated in water layer including salt , thrice 
extracted with tetrahydrofuran . 

It adjusted organic layer , dried with magnesium sulfate . 

It concentrated, washed residue with ethylacetate and it 
acquired the[2 -methyl -5- (methyl (3 -phenoxy benzoyl ) 
amino ) - 6 and 7 -dihydro pyrido [2 and 3 -d ] pyrimidine -8 
(5 H ) -yl ] acetic acid (72 mg ) as colorless crystal . 

mp.238-239deg C (Disassembly) 

<sup>l</sup>H-nmr (DMSO -d<sub>6</sub>, 300MHz );de 

1.8 - 2.2 (2 H, m ), 2.32 (3 H, brs ), 2.69 (3 H, brs ), 3.2 - 3.7 
(2 H, m ), 4.0 - 4.5(2 H, m ), 4.78 (0.5 H, brs ), 5.62 (0.5 H, 
brs ), 6.8 - 7.6 (9 H, m ), 7.80 (1 H, brs ). 
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[0545] 
##0"J 130 

5 1 7|- I E^^ , J>(15g)^h , JX^ > (U75>(120ml) 
icjg^U ^PP7+rhxh'JJU(ilg)£jtaa_, 2 0$ 

jft#&vX^UX-^^150mI)£AQ;i. ftBS: 

^ B B H (12g)^VX^;^X-^;^(120ml)|C^§A^ 
^A(4.2g)CDvX5 1 ^X-7 L >K80ml)^;i;^^ 

-Bftii;^. 7K(4.2ml), 15%7K^1b^h'J^A 
7K^;i$(4.2ml) > 7k(\2.6ml)ZmXmW Ltz Q 



tZo 

£>(2g)£&fe/M;U<tLT*#fc 0 

'H-NMR (300MHz, CDC1 3 ) (5 2.43 (2H, t, J 
= 6.0 Hz), 2.45-2.79 (10H, m). 

[0546] 

#%0jl31 

2-^^E;U7^ , J> r X5 1 ^T^>(1.5g), HJX^U 
T^O^ml)^ THF(30ml)IC^^L, -£tS£v-t 
-^U(0.82g)£AD;i. lSt-M)$Lf:o 

%t£l£7K, t&fP^^7K-e;5t;^^. mMM^ 



;^iIP^x^;u)$fflixrffiML, »fe^^;u 
(0.94g)£*§fc o 

f#bftfc:t'OU(0.94g), *£>7JU*>g£(0.3m 
1)£ v£P P>£>(25ml)l::;gfr U m-^P Pii£ 
ja#il(1.4g)©5;^PPy*>(12ml)»*S*A 

**ict i eiaa#a. m-^ppiasjas»(o. 
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[0545] 

Reference Example 130 

It melted thiomorpholine (15 g ) in triethylamine (120 ml ), 2 
hours reflux it did including the chloro acetonitrile (11 g ). 

After cooling including diethyl ether (150 ml ), precipitate 
removal by filtration was done. 

solvent of filtrate was removed, colorless crystal (12 g ) 
which is acquired was washed with ethylacetate -hexane . 

It melted crystal (12 g ) in diethyl ether (120 ml ), under ice 
cooling dripped in diethyl ether (80 ml ) suspension of argon 
atmosphere sewage element conversion lithium aluminum 
trihydrocyanide (4.2 g ). 

It agitated after overnight reflux , water (4.2 ml ), 15% 
sodium hydroxide aqueous solution production liquid (4.2 
ml ), including thewater (12.6 ml ). 

Including anhydrous magnesium sulfate , celite filtration it 
did. 

It removed solvent of filtrate , 2 -thiomorpholino ethylamine 
it acquired (2 g ) as the colorless oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
2.43 (2 H, t, J=6.0Hz ), 2.45 - 2.79 (10 H, m ). 

[0546] 

Reference Example 131 

2 -thiomorpholino ethylamine (1.5 g ), it melted triethylamine 
(1.2 ml ) in THF (30 ml ), overnight itagitated with room 
temperature including carbon dioxide di-t-butyl (0.82 g ). 

It removed solvent , it extracted with ethylacetate including 
water. 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

residue was refined making use of 
[shirikagerukaramukuromatogurafii ] (elution solvent 
ethylacetate ), colorless oyl (0.94 g ) wasacquired. 

oyl which it acquires (0.94 g ), methane sulfonic acid (0.3 
ml ) was melted in dichloromethane (25 ml ), 
dichloromethane (12 ml ) solution of m-chloro perbenzoic 
acid (1.4 g ) under ice cooling was dripped. 

1 hour agitation later, it added dichloromethane (5 ml ) 
solution of m-chloro perbenzoic acid (0.36 g )with ice 
cooling , furthermore 1 hour agitated. 

Including sodium thiosulfate aqueous solution , it 
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»«:ft»X^^)^ffllxT:«»L. *&*gfi(0. 
43g)£f#fc. 

»6*lfc|g*(0.43g)*ft||x^;K25ml)l=»A^ 
U4N ffitttt»x*;u5g}a(3nil)£ftl7U80 de 
g C. 10 afelJjn&Lfco. 

^+-9->^iD^.. «f til Lfc»tfeSti81*(0.37g)* 



[0547] 

##01) 132 

2,4-vT5y7x/— ;K5.0g), 4-^PIf JUS&S 
H(4.2g)t7K'J , J>ll(100g)(DS^«$ 160 deg 
CT?2BtH«#Lfco 



*1*:/fre>S*6ilU5-75/-2-(4-?ntf^7x 
x;u)-i,3-^>»«/**-9-»«/— ;u(5.ig)*tSfttL 

'H-NMR(CDCl 3 ,300MHz) 8 0.97(3H,t,J=6.9H 
z), 1.63-1.77(2H,m), 2.66(2H,t,J=8.1Hz), 3.71 
(2H,bs), 6.69(lH,dd,J=2.1Hz,8.4Hz), 7.04(1 H,d, 
J=2.1Hz), 7.29-7.37(3H,m), 8.09-8. 16(2H,m). 



[0548] 

133 

2-fcKP*v-5-xhP^>v;u:?P5K(5.0g), HJ 
7xx;U7f%X7-r>(5.1g)th;UX>(50ml)fl);I^ 

tt£ 12 ttMin&JBSKLfc. 
»&*ifclS*(5.0g)fc 

(4.4g)h'JX^;UT5>(6.2ml). h;l/X>(50ml)(D 
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concentrated. 

Including sodium bicarbonate water solution , it extracted 
with ethylacetate . 

organic layer after washing, was dried with water and 
saturated saline makinguse of anhydrous magnesium sulfate , 
solvent was removed. 

residue was refined making use of 

[shirikagerukaramukuromatogurafii ] (elution 

solvent :ethylacetate ), colorless crystal (0.43 g ) wasacquired. 

It melted crystal (0.43 g ) which it acquires in ethylacetate (25 
ml ), 80 deg C, 10 min itheated including 4 Nhydrochloric 
acid ethylacetate solution (3 ml ). 

Including hexane , it filtered colorless precipitate (0.37 g ) 
which was precipitated,it used for following reaction 2 - as (1 
and 1 -dioxide thiomorpholino ) ethylamine dihydrochloride 
roughly. 

[0547] 

Reference Example 132 

2 and 4 -diamino phenol (5.0 g ), 4 -propyl benzoic acid (4.2 
g ) with mixture of polyphosphoric acid (100 g ) 2 hours was 
agitated with 160 deg C. 

reaction mixture in addition to ice water , it extracted with 
ethylacetate . 

1 N sodium hydroxide water , water, you washed organic layer 
with saturated saline , dried with the magnesium sulfate . 

Under vacuum it concentrated, recrystallization it did crystal 
which isacquired from ethylacetate -hexane , 5 -amino -2- (4 
-propyl phenyl ) - 1 and 3 -benzoxazole it acquired the(5.1 g ) 
as crystal . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 
0.97 (3 H, t, J=6.9Hz ), 1 .63 - 1 .77 (2 H, m ), 2.66 (2 H, t, 
J=8.1Hz ), 3.71 (2 H, bs ), 6.69 (1 H, dd, J=2.1Hz , 8.4Hz ), 
7.04(1 H, d, J=2.1Hz ), 7.29 - 7.37 (3 H, m ), 8.09 - 8.16 (2 H, 
m). 

[0548] 

Reference Example 133 

2 -hydroxy -5-nitrobenzyl bromide (5.0 g ), 
[torifeniruhosufin ] (5.1 g ) with mixture of toluene (50 ml ) 
was done 12 hour heating and refluxing . 

It filtered crystal which it precipitated, washed with toluene 
andacquired crystal . 

crystal which it acquires (5.0 g ) with 4 -bromo benzoic acid 
chloride (4.4 g ) triethylamine (6.2 ml ), the mixture of 
toluene (50 ml ) 2 hours heating and refluxing was done. 
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*ET»J££H*U ea£l/C 2-(4-?P^7 
x-;i/)-5-- h P ^<> % /77>(3.6g)* o 

2-(4-^ P^E^x- ;U)-5--hP'<>V r ^7>(3.6 
g). i£<tXX-2 7Kfa»(12.8g)x4iy— ;U(50ml) 
<D;g£!fcl£ 70 deg C "C 30 »«tfL, 30 fl-RU 

y77-f-(»»x?-jU-^4F-y->)l=ftL» 5-T5 
/-2-(4-3i r P ; E7x-^)^>V r ^^>(0.2g)^$g B B B 

'H-NMR(CDCl3,300MHz) (5 3.3(2H,br), 6.68(1 
H,dd,J=2.1Hz,8.4Hz), 6.82-6.88(2H,m), 7.23-7. 
31(lH,s), 7.51-7.57(2H,m), 7.64— 7.75(2H,m). 



[0549] 

134 

4-tKP+v-2-^5 L ;i/T7|-tf l J5v>-5-*^7t?> 
^x^;U(5.0g)i:h'Jx^;UT5>(8.1ml)(D N,N- 
S?>^^*;UA75K»5ft(50ml)lC p-h;UX>7. 
;i/*=^pijK(4.7g)*10A,MaT?30»aM* 
Ltz a 

N->f L ^-/S-77X>x^;uxx J r;U(5.3g)^*P 
*,»l"ei2lMB«*Ui:. 

Slftu fti*x^u-cftj?u 7ja?3 ink !&fn& 
p-7h^ i 57-f-(»iix^;u-/v+-y->)i=ttL, 

}Hltttt(4.5g)*»fc. 

^4iSx^/— ;U(lOml)l=S83^L»**ft-^h'J 
•>A(*14, 60%s 0.56g), X$/— ;i,(20ml)frb 
HSLfc*hU^AxMr*/K»»l=0 deg Ct* 

*TUJKn?3o«\6o deg c-ei.5B#raan$ 
s«u *-e#Ru ms&iRTLx P H4 tut. 
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After cooling, you waslied reaction mixture with water, and 
saturated saline dried with magnesium sulfate . 

solvent under vacuum was removed, 2 - (4 -bromophenyl ) - 5 
-nitro benzofuran (3.6 g ) wasacquired as crystal . 

2 - (4 -bromophenyl ) - 5 -nitro benzofuran (3.6 g ), 30 
minutes it agitated mixture of tin chloride *dihydrate (12.8 g ) 
ethanol (50 ml ) with 70 deg C, 30 min reflux did. 

It removed ethanol after cooling, and under vacuum extracted 
with ethylacetate . 

sodium bicarbonate water , water, you washed organic layer 
with saturated saline , dried with the magnesium sulfate . 

Under vacuum it concentrated, residue attached 5 -amino -2- 
itacquired on [shirikagerukaramukuromatogurafii ] 
(ethylacetate -hexane ), (4 -bromophenyl ) benzofuran (0.2 g ) 
as crystal , 

<sup>l</sup>H-nmr (CDCl<sub>3</sub>, 300MHz );de 3.3 
(2 H, br ), 6.68 (1 H, dd, J=2.1Hz , 8.4Hz ), 6.82 - 6.88 (2 H, 
m ), 7.23 - 7.31 (1 H, s ), 7.5 1 -7.57 (2 H, m ), 7.64 - 7.75 (2 
H,m). 

[0549] 

Reference Example 1 34 

4 -hydroxy -2- methylthio pyrimidine -5-carboxylic acid ethyl 
(5.0 g ) with in N, N- dimethylformamide solution (50 ml ) of 
triethylamine (8.1 ml ) 30 minutes itagitated with room 
temperature including p- toluene sulfonyl chloride (4.7 g ). 

N- methyl -;be -alanine ethyl ester including (5.3 g ), 12 hours 
it agitated with the room temperature . 

It concentrated, diluted with ethylacetate , with water one 
time washed with thrice , saturated saline , dried with 
magnesium sulfate . 

It removed solvent under vacuum , residue attached on 
[shirikagerukaramukuromatogurafii ] (ethylacetate 
-hexane ),acquired oil (4.5 g ). 

It melted this in ethanol (10 ml ), sodium hydride (oily , 60%, 
0.56g ), it dripped to sodium ethoxide solution which was 
adjusted from ethanol (20 ml ) with 0 deg C, with room 
temperature 30minul.es, 1 .5 hours agitated with 60 deg C. 

It concentrated, diluted with water, it made pH 4 including 
acetic acid . 

thrice it extracted with ethylacetate , gathered organic layer , 
washed with saturated saline , dried with magnesium sulfate . 
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SffiU Bail- 6N ig^7K;t;^(50ml)^ 3 

*ET«iL» 8->WU-2->^;U**-7^-5?tK 
Pt°'JK[2,3-d]t°'J5v>-5(6H)-^>(1.6g)$$S 

'H-NMR(CDCl3,200MHz) 5 2.55(3H,s), 2.72(2 
H,t,J=7.4Hz), 3.24(3H,s), 3.61(2H,t,J=7.4Hz), 
8.58(lH,s). 

[0550] 

##01135 

8-(6- 1 K P 4r vJU)-2->T ;U-7,8- v t K □ 
t 0| JK[2,3-d]t O| J5v>-5(6H)-^->(2.82g, 10.7m 
mol)^V^DP>^>(50ml)|Cj§^^-tz-, 
-^>lit^(5.00g)£AQa.fco 

Sf5;I-&^l-^^PP^>(100ml)&t; 0.2M 
**ttil*MJ ^ A#»«(75ml)£il0?tfc. 

fee 

^nvK/^-f— (^+*>:ft»if;i=l:l-» 
l:2^IHHW)t«8Lfc, 

B$£U »?S£*ET. SttU 6-(2->^;U-5- 
V-6/7-V fc K P t° 'J K[2,3-d]t° 'J 5 v>-8(5H)- 

-<;u)^+-9"f- ;u(i.94 g )£:>|--i';i<<bL-a#fco 



'H-NMR(300MHz,CDCl 3 ) 5 1.39(2H,quintet,J= 
7.7Hz), 1.62-1.77(4H,m), 2.48(2H,td,J=7.2,l .4H 
z), 2.54(3H,s), 2.70(2H,t,J=7.1Hz), 3.61(2H,t,J 
=7.2Hz), 3.72(2H,t,J=7.4Hz), 8.70(1 H,s), 9.79 
(lH,s). 

[0551] 

136 

6-(2-^^-5-7t-+V-6,7-vtKPt°UK[2,3-d]t° 
'J5v>-8(5H)--f;U)^JF^- ^(1.93g, 7.39m 
mol)£ l,2-V^PPX^>(40ml)lrjt^$-t± s 1-B 
oc-tf^7i?>(1.51g)**P^fc, 



It concentrated, 30 min heating and refluxing it did in residue 
including 6 Nhydrochloric acid solution (50 ml ). 

Under vacuum it concentrated, it extracted with ethylacetate 
including sodium hydrogen carbonate . 

You washed organic layer with saturated saline , dried with 
magnesium sulfate . 

Under vacuum it concentrated, 8 -methyl -2- methylthio -7, 
8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) -on 
itacquired (1.6 g ) as crystal . 

<sup>K/sup>H-nmr (CDCl<sub>3</sub>, 200MHz );de 
2.55 (3 H, s ), 2.72 (2 H, t, J=7.4Hz ), 3.24 (3 H, s ), 3.61 (2 

H, t, J=7.4Hz ), 8.58 (1 H, s ). 

[0550]- 

Reference Example 135 

8 - (6 -hydroxy hexyl ) - 2 -methyl -7, 8-dihydro pyrido [2 and 
3 -d ] pyrimidine -5 (6 H ) -on melting (2.82 g, 10.7mmo! ) in 
dichloromethane (50 ml ), it added Dess-Martin reagent (5.00 
g). 

mixture 1 hour was agitated with room temperature . 

dichloromethane (100 ml ) and 0.2 Msodium thiosulfate 
aqueous solution (75 ml ) were added to reaction mixture . 

separating it did, dried organic layer with anhydrous sodium 
sulfate . 

solvent was removed under vacuum , insoluble matter was 
removed to the residue including ethylacetate ihexane =1:1. 

filtrate was concentrated under vacuum , residue was refined 
withfshirikagerukaramukuromatogurafii ] 
(hexane :ethylacetate =1:1*1 :2* ethylacetate ). 

Furthermore it re-removed insoluble matter with 
ethylacetate :hexane =1:1, under vacuum ,concentrated 
filtrate , 6 - it acquired (2 -methyl -5-oxo -6, 7-dihydro pyrido 
[2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) hexanal (1.94 g ) as 
oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 

I. 39 (2 H, quintet, J=7.7Hz ), 1.62 - 1.77 (4 H, m ), 2.48 (2 H, 
td, J=7.2, 1.4Hz ), 2.54 (3 H, s ), 2.70 (2 H, t, J=7.1Hz ), 
3.61(2 H, t, J=7.2Hz ), 3.72 (2 H, t, J=7.4Hz ), 8.70 (1 H, s ), 
9.79(1 H,s). 

[0551] 

Reference Example 136 

6- 1 and 2 -dichloroethane melting (2 -methyl -5-oxo -6, 

7- dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) 
hexanal (1.93 g, 7.39mmol ) in (40 ml ), 1 -Boc-piperazine 
itadded(1.51 g). 
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lflft»(0.40ml)£»lS.fc. 



Sfttt* 1 J1^7K^1b^-hU^A7Kj§/ : S(75ml) 



*/-JU-85:15)T?*M(U4-[6-(2-WU-5-;l-* 
V-6,7-^tKDIf l JK[2,3-d]lf l JSS?>-8(SH)-'r 

(2.31g)£*-OU£LTf#fc. 

, H-NMR(300MHz,CDCl 3 )«5 1.36-1. 38(4H,m), 
1.46(9H,s), 1.51(2H,br), 1 .64(2H,quintet,J=7.2H 
z), 2.33(2H,t,J=8.1Hz), 2.37(4H,t,J=4.7Hz), 2.5 
3(3H,s), 2.69(2H,t,J=7.1Hz), 3.43(4H,t,J=5.0H 
z), 3.60(2H,t,J=7.1Hz), 3.71(2H,t,J=7.2Hz), 8.6 
9(lH,s). 

[0552] 

##0J 137 

4-[6-p->5 t JU-5-**V-6,7-S/tKPbfUK[2,3-d] 
e i J5i?>.8(5H)-1';U)'NJFv;i/]-l-t 0 ^ ; 7i/>* 
t-^-f-;l/(2.30g, 5.33mmol), 3-(3-?P 
P7xy+v)T- l J>(3.51g)ai/p-hvUX>X;U 
7|C/»-*W»(0.10g)*h;i/X>(55ml)lzS^ 

jB£«9* 125 deg C -C 28 B#IH«#U:o 

tt»ftll***MJ^A*»«(50ml).*(50m 
I)ai/ttfPft*S*(50ml)T?3feJ*Lfco 



^a7h^77-f-h**>:ft»lf;i=3:l-* 
»»X^^:>^y-;U=20:l-»10:l-»ft»X^ 
;U:X^r/— ;U:h'JX^>U75>=100:10:K 
if^-ltlxf;k>^/-^=4:l)t1llL. 
4-[6-[5-[[3-(3-^PP7xy+vpx-;U]'fSy]-2 
-> =f-> 1-6,1- V t K P t° 'J K[2,3-d] t° 'J SS/>-8(5H) 

-'f;H^^v;U]-i-t <, ^ : 7v>*;u7K>jg t-^T 

-»K1.14g)^T ; E>IU77'XiLT^f-„ 



2003-11-11 

triacetoxy hydro sodium borate (3.13 g ) and acetic acid (0.40 
ml ) was added. 

mixture 1 hour was agitated with room temperature . 

Including acetone (10 ml ), 10 min it agitated with room 
temperature . 

dichloromethane (200 ml ) was added. 

mixture 1 normal sodium hydroxide aqueous solution 
production liquid (75 ml ) and was washed with saturated 
saline (75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (ethylacetate 
♦ethylacetate :methanol =85:15 ), 4 - [6 - (2 -methyl -5-oxo 
-6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) 
hexyl ] - 1 -piperazine carboxylic acid t-butyl it acquired 
(2.31 g)as oyl. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.36- 1.38 (4 H,m), 1.46 (9 H, s ), 1.51 (2 H,br), 1.64 (2 H, 
quintet, J=7.2Hz ), 2.33 (2 H, t, J=8.1Hz ), 2.37(4 H, t, 
J=4.7Hz ), 2.53 (3 H, s ), 2,69 (2 H, t, J=7.1Hz ), 3.43 (4 H, t, 
J=5.0Hz ), 3.60 (2 H, t, J=7.1Hz ), 3.71 (2 H, t, J=7.2Hz ), 
8.69 (1 H, s ). 

[0552] 

Reference Example 137 

4 - [6 - (2 -methyl -5-oxo -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ) hexyl ] - 1 -piperazine carboxylic 
acid t-butyl (2.30 g, 5.33mmol ), 3 - (3 -chlorophenoxy ) 
aniline (3.51 g ) and p-toluenesulfonic acid acid monohydrate 
(0.10 g ) was mixedto toluene (55 ml ). 

mixture 28 hours was agitated with 125 deg C. 

After adding ethylacetate (300 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (50 ml ), 
thewater (50 ml ) and you washed with saturated saline (50 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane rethylacetate 
=3:1 *ethylacetate :methanol 

=20:l*10:l*ethylacetate :ethanol :triethylamine =100:10:1, 
ethylacetate * ethylacetate : methanol =4 : 1 ), 4 - [6 - [5 - [[3 - 
(3 -chlorophenoxy ) phenyl ] imino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] hexyl ] - 1 
-piperazine carboxylic acid t-butyl it acquired (1.14 g ) as 
amorphous . 
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1 H-NMR(300MHz,CDCl 3 ) 6 1.34-1. 36(4H,m), 
1.46(9H,s), 1.48-1.65(4H,m), 2.33(2H,t,J=7.7H 
z), 2.37(4H,t,J=4.8Hz), 2.54(3H,s), 2.63(2H,t,J 
=6.8Hz), 3.38(2H,t,J=6.8Hz), 3.43(4H,t,J=5.0H 
z), 3.67(2H,t,J=7.5Hz), 6.47(1 H,t,J=2.0Hz), 6.5 
9( 1 H,ddd, J=7 .7, 1.9,1. 0Hz), 6.76( 1 H,ddd,J=8.0, 
2.0,0.9Hz), 6.92(1 H,ddd,J=8.3,2.3,1.0Hz), 7.01 
(lH,t,J=2.1Hz), 7.07(1 H,ddd,J=8.0,2.0,1.0Hz), 
7.25(1 H,t,J=8.0Hz), 7.31(lH,t,J=8.1Hz), 8.85(1 
H,s). 

[0553] 

138 

4-tKa^v-2-x^;ut 0| J^v>-5-*^7K>^x 

^;UXXx;U(9.8g)^ N,N-v>^L/*;UA7^K 
(40ml)(C||;l. hUX^U7£>(14ml)£JP*;§ 

puK(iog)$ia^.fc^.2 mr*mwuz 0 

Ol\T% 4-(^;U7Sy)S§^v^h'J r t7Ai^(12 
g)^PK_. £*TI:: 3 ftMlfttt Lfco 

KJ£«£SU6* d^*C07KlC*« % fttt"CpH*5 
ttifttU *rWLtdBB£?>BL ftfilLT, 4-[(3- 

^;u7t^^rv^Pt o ;i/)>^juTsy]-2-x^;ut 0| j 
Sv>-5-*;U7ff>^x^ 1 > iuxx J f>fK4.5g)^»fe 



<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.34 - 1.36 (4 H,m), 1.46 (9 H,s), 1.48- 1.65 (4 H, m ), 
2.33 (2 H, t, J=7.7Hz ), 2.37(4 H, t, J=4.8Hz ), 2.54 (3 H, s ), 
2.63 (2 H, t, J=6.8Hz ), 3.38 (2 H, t, J=6.8Hz ), 3.43 (4 H, t, 
J=5.0Hz ), 3.67 (2 H, t, J=7.5Hz ), 6.47 (1 H, t, J=2.0Hz ), 
6.59 (1 H, ddd, J=7.7, 1.9, 1.0Hz ),6.76 (1 H, ddd, J=8.0, 2.0, 
0.9Hz ), 6.92 (1 H, ddd, J=8.3, 2.3, 1.0Hz ), 7.01 (1 H, t, 
J=2.1Hz ), 7.07 (1 H, ddd, J=8.0, 2.0, 1.0Hz ), 7.25 (1 H, t, 
J=8.0Hz),7.31 (1 H, t, J=8.1Hz ), 8.85(1 H, s ). 

[0553] 

Reference Example 138 

4 -hydroxy -2- ethyl pyrimidine -5-carboxylic acid ethyl ester 
(9.8 g ) was melted in N, N- dimethylformamide (40 ml ) 
including suspension , triethylamine (14 ml ). 

reaction mixture was agitated after adding agitation and p- 
[toruensuhonirukurorido ] (10 g ) to under ice cooling , 2 
hours . 

Next, 3 hours it agitated under room temperature 4 - including 
(methylamino ) butanoic acid disodium salt (12 g ). 

Concentrating reaction mixture , melting in water of 
trace designating pH as 5 vicinity with acetic acid , filtering 
and drying crystal which was precipitated, 4 - [ (3 -carboxy 
propyl ) methylamino ] - 2 -ethyl pyrimidine -5-carboxylic 
acid ethyl ester it acquired (4.5 g )as colorless crystal . 



#*rfit C13H19N304 tLX 




analysis value C13H19N304 doing 


Calcd. : C, 55.50 ;H, 6.81 ;N 


14.94. 


Calcd.:C, 55.50;H, 6.81;N 


14.94 . 


Found : C, 55.37 ;H, 6.89 ;N, 


15.17. 


Found:C, 55.37;H, 6.89;N, 


15.17. 



s), 2.94(3H, s), 3.77(2H, t, J=6.7Hz), 4.33(2 
H,q, J=7.0Hz), 8.54(1H, s). 

[0554] 

139 

4-[(3-^;U7K+v^Pt°yU)^5 1 ;L,T = y]-2-X^ 

;ut 0, j^v>-5-^;u^>^x^;uxxx;K2.95 

g)£ N,N-S/^;U^;UAT5K(30ml)lCjg» % St 

^*'JOA(i.5i g )&i;cfc9^x5 1 ;Ki-76g)^*a 



0 - 2.10 (2 H, m ), 2.41 (2 H, t, J=7.2Hz ), 2.50 (3 H, s ), 2.94 
(3 H, s ), 3.77 (2 H, t, J=6.7Hz ), 4.33 (2 H, q, J=7.0Hz ), 8.54 
(1 H,s). 

[0554] 

Reference Example 139 

4 - [ (3 -carboxy propyl ) methylamino ] - 2 -ethyl pyrimidine 
-5-carboxylic acid ethyl ester it melted (2.95 g ) in N, N- 
dimethylformamide (30 ml ) } 14 hours itagitated under room 
temperature potassium carbonate (1 .51 g ) and including ethyl 
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A.MTlc 14 B$fifl«#Lfc 0 
■CttKLfc. 

SETJIiLT 4-[(3-Xh+v*/U/K-;U^P 
t 0 ;U)y^;U75/]-2-X^JUt°'JSv>-5-*;U7f; 

>lftx*jux;wK2.9ig)£*ltfe»#*i£L 
Tfifco 

1 H-NMR(200MHz, CDC1 3 ) (5 1.25(3H, t, J= 
7.0Hz), 1.37(3H, t, J=7.2Hz), 1.85-2.08(2H, 
m), 2.35(2H, t, J=7.3Hz), 2.51(3H, s), 2.92(3 
H, s), 3.72(2H,t, J-6.9Hz), 4.12(2H, q, J=7.0 
Hz), 4.33(2H, q, J=7.2Hz), 8.54(1H, s). 

[0555] 

###J 140 

4-[(3-xh^v^;u7^x;u^nt°;u)>^;u7^y]- 
2-x^;ut 0| j^v>-5-^yu7K>^x^juxxx;u 

(3.23g)£ N,N-5?^U*;Ui*75K(15ml)IC» 
ft¥aert-^^v*»J^A(l.35g)^iP^, 105 deg 
Clef**, 30»»!fta»Lfco 

@f i£(0.5ml)£*D*_fc&. «ETI3»» % 

fee 

MET. S&U »a*5/"J*^U*7A^nT 
h^7-r-Tf(^-y->:B»X^;U=l :2)«»L 

r^-x^^u^-y^^u^-^+v-ej^^h^t 

KP-5H-t 0| J5K[4,5-b]T-tft°>-6-^;U^>|§X 
^UxXxJK1.05g)£ftfe»ttttfcLT»fco 

fltetlfc 2-X^;U-9-^U-5-**7-6,7,8,9-7 L 
h^tKP-5H-t 0| J^K[4 5 5-b]7ift°>-6-*^7^> 
Kx*JUXXT-;U(0.68g)£ 3N-£»(6rol)lC;g 
100 deg C lzU% 3 B#|H]jnJ!&»#Lfca 



■eftitLfco 

MET. ;!$§LT S 2-x^;u-9->^;U-6,7,8,9-f- 
h^t KP tf 'J 5 K[4,5-b]7 t?t°>-5-7h>(0.46g)£ 



iodide (1.76 g). 

After removing N, N- dimethyl formamide under vacuum , it 
extracted with ethylacetate including ice water , sequential 
washed organic layer with water, and saturated saline dried 
with sodium sulfate . 

Under vacuum , concentrating, 4 - [ (3 -ethoxy carbonyl 
propyl ) methylamino ] - 2 -ethyl pyrimidine -5-carboxylic 
acid ethyl ester it acquired (2.91 g )as pale yellow oil . 



<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.25 (3 H, t, J-7.0Hz ), 1.37 (3 H, t, J=7.2Hz ), 1.85 - 2.08 (2 
H, m ), 2.35 (2 H, t, J=7.3Hz ), 2.51 (3 H, s ), 2.92(3 H, s ), 
3.72 (2 H, t, J=6.9Hz ), 4.12 (2 H, q, J=7.0Hz ), 4.33 (2 H, q, 
J=7.2Hz), 8.54(1 H,s). 

[0555]' 

Reference Example 140 

4 - [ (3 -ethoxy carbonyl propyl ) methylamino ] - 2 -ethyl 
pyrimidine -5-carboxylic acid ethyl ester it melted (3.23 g ) in 
N, N- dimethylformamide (15 ml ), it maintained atl05 deg C 
including t- butoxy potassium (1 .35 g ), 30 minute heat and 
stir did. 

.After adding acetic acid (0.5 ml ), under vacuum extraction 
and organic layer sequential you washed with water and 
saturated saline includingconcentration, ice water and 
ethylacetate , dried with sodium sulfate . 

Under vacuum , it concentrated, (hexane :ethylacetate =1:2 ) 
refined residue with the[shirikagerukaramukuromatogurafii ], 
2 -ethyl -9-methyl -5-oxo -6, 7, 8, 9-tetrahydro -5H- it 
acquired [pirimido ] [4 and 5 -b ] azepine -6-carboxylic acid 
ethyl ester (1.05 g ) as colorless oil . 

2 -ethyl -9-methyl -5-oxo -6, 7, 8, 9-tetrahydro -5H- where it 
acquires it melted [pirimido ] [4 and 5 -b ] azepine 
-6-carboxylic acid ethyl ester (0.68 g ) in 3 N- hydrochloric 
acid (6 ml ),maintained at 100 deg C and 3 hours heat and stir 
did. 

reaction mixture after making alkalinity with saturated 
sodium bicarbonate * water, wasextracted with ethylacetate . 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , concentrating, 2 -ethyl -9-methyl -6, 7, 8, 9- 
it acquired [tetorahidoropirimido ] [4 and 5 -b ] azepine -5-on 
(0.46 g ) as colorless crystal . 



5c*#*HI C10H13N3O tLX 



elemental analysis values C10H13N3O doing 
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Calcd. : C, 62.81 ;H, 6.85 ;N 


21.97. 


Calcd.:C, 62.81 ;H, 6.85;N 


21.97. 


Found : C, 62.78 ;H, 6.92 ;N, 


21.97. 


Found:C, 62.78;H, 6.92;N, 


21.97. 



3- 2.42(2H, m), 2.75(2H, t, J=7.3Hz), 2.83(2H, 
q, J=7.5Hz), 3.34)3H, s), 8.62(1H, s). 

[0556] 

##0J141 . 

4- tKP+v-2-^;ut 0, J^v>-5-*;U7K>^x 

^^XXxyK^.Hg^TizK-h'J^KlOOml)^ 
hUX^;U7S>(10.5ml)S*P*»»Lfco 

(4.3ml)*«TLfcft. 30 Lfco 

Ol^T% 4-(>^^75/)HMttit*(7.68g)*7k 
(50ml)atfMJX^U7£>(17.5ml)lc£#Lfc 

£f&*£»ffi. '>*©*lc»B. ft»-epHS5 
ttifitU *TtiiLfcttfl£ ftfllLT. 4-[(3- 

5/>-5-*;U7t?>»X^U(10.8g)£fcfel6fi£L 



3 - 2.42 (2 H, m ), 2.75 (2 H, t, J=7.3Hz ), 2.83 (2 H, q, 
J=7.5Hz ), 3.34) 3H,s), 8.62 (1 H, s ). 

[0556] 

Reference Example 141 

4 -hydroxy -2- methyl pyrimidine -5-carboxylic acid ethyl 
ester (9.1 1 g ) was melted in acetonitrile (100 ml ) including 
suspension , triethylamine (10.5 ml ). 

reaction mixture was agitated after dripping agitation and 
[metansuhonirukurorido ] (4.3 ml ) in the under ice cooling , 
30 minutes. 

Next, 4 - (methyl amino ) butanoic acid acetate (7.68 g ) water 
(50 ml ) and it dripped solution whichis melted in 
triethylamine (17.5 ml ), 1 hour agitated under room 
temperature . 

Concentrating reaction mixture , melting in water of 
trace designating pH as 5 vicinity with acetic acid , filtering 
and drying crystal which was precipitated, 4 - [ (3 -carboxy 
propyl ) methylamino ] - 2 -methyl pyrimidine -5-carboxylic 
acid ethyl it acquired (10.8 g )as colorless crystal . 



5c*»*ffit C13H19N304 <tLT 




elemental analysis values C13H19N304 doing 




Calcd. : C, 55.5.0 ;H, 6.81 ;N 


14.94. 


Calcd.:C, 55.50;H, 6.81;N 


14.94 . 


Found : C, 55.37 ;H, 6.89 ;N, 


15.17. 


Found:C, 55.37;H, 6.89;N, 


15.17. 



0-2.10(2H, m), 2.41(2H, t, J=7.2Hz), 2.50(3H, 
s), 2.94(3H, s), 3.77(2H, t, J=6.7Hz), 4.33(2 
H,q, J=7.0Hz), 8.54(1H, s). 

[0557] 

#*« 142 

4-[(3-*;u^+v^Pt°;u)>5 1 ;u75y]-2-^^^ 
tf»J52?>-5-*;u/tJ>ttx^yKiog)$ n,n-v/ 



0 - 2.10 (2 H, m ), 2.41 (2 H, t, J=7.2Hz ), 2.50 (3 H, s ), 2.94 
(3 H, s ), 3.77 (2 H, t, J=6.7Hz ), 4.33 (2 H, q, J=7.0Hz ), 8.54 
(lH,s). 

[0557] 

Reference Example 142 

4 - [ (3 -carboxy propyl ) methylamino ] - 2 -methyl 
pyrimidine -5-carboxylic acid ethyl it melted (10 g ) in N, N- 
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?;U7faUA75K(50ml)lC»» % &«a'J't>A(5. 

53g)»tf«fc5fl:x^K6-ig)S*ia.* E;STlc 1 
N,N-e/y^;U7t%;uA75K««ETI=fi*Lfc 

atftt»***-e«*ft»u ^im^ a 

«E"F, ;IftsLT 4-[(3-xh^v*;u?K-;u^p 
t°;u)>T;uT5/]-2-^^;nf'j5v>-5-*^7K 

>Mx^;Kio.55g)**Jtfeatt*tLT»fc. 

'H-NMR^OOMHz, CDC1 3 ) 5 1.25(3H, t, J= 
7.0Hz), 1.37(3H, t, J=7.2Hz), 1.85-2.08(2H, 
m), 2.35(2H, t, J=7.3Hz), 2.51(3H, s), 2.92(3 
H, s), 3.72(2H,t, J=6.9Hz), 4.12(2H, q, J=7.0 
Hz), 4.33(2H, q, J=7.2Hz), 8.54(1H, s). 

[0558] 

143 

4-[(3-Xh^r*>*;i/^x;^Pt 0 ;U)^ : ? 1 VU75/]- 
2-y^ L ;Ut° l J5^>-5-*;i/^>Mx5 L ;i/(10.55g) 
£ N,N-v>^;U^;i/ATSK(15ml)IC;t^ % tert- 
^h**>*U^A(1.35g)*aijl» 105 deg C left 

*> 30 mmmnuzo 

met. mmu »ass/'j*y;b*^A^p-7 

h^ : 77^--C(^4r-9->:»i|x^;U=l:2)««L 
T, *tfe»1Mfc(l.58g)£#fc. 

flbftfc^M* 3N-ffiig(6ml)ICjg«. 102 deg 

c irft*, 1 mmmmnLtzo 



tttLfca, mwtJLwemihLtz. 

Tftt«Lfc. 

MET, »**S/»J*^U*5A^DTh 
^^-r-T'(^4r-9->:KKx^^=l:2)3flS, 
^^>cty$£ B B B 1bLr.2,9-v>^;U-6,7,8,9- 
T-h^tKPbf' J5K[4,5-b]74fbf>-5-7f">(0.94g) 



5c**MJrfll C l0 H 13 N 3 O <tLT 



Calcd. : C, 62.81 ;H, 6.85 ;N, 21.97. 
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dimethylformamide (50 ml ), 14 hours itagitated under room 
temperature potassium carbonate (5.53 g ) and including ethyl 
iodide (6. 1 g ). 

After removing N, N- dimethylformamide under vacuum , it 
extracted with ethylacetate including ice water , sequential 
washed organic layer with water, and saturated saline dried 
with sodium sulfate . 

Under vacuum , concentrating, 4 - [ (3 -ethoxy carbonyl 
propyl ) methylamino ] - 2 -methyl pyrimidine -5-carboxylic 
acid ethyl it acquired (1 0.55 g )as pale yellow oil . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .25 (3 H, t, J=7.0Hz ), 1 .37 (3 H, t, J=7.2Hz ), 1 .85 - 2.08 (2 
H, m ), 2.35 (2 H, t, J=7.3Hz ), 2.51 (3 H, s ), 2.92(3 H, s ), 
3.72 (2 H, t, J=6.9Hz ), 4.12 (2 H, q, J=7.0Hz ), 4.33 (2 H, q, 
J=7.2Hz), 8.54(1 H,s). 

[0558] 

Reference Example 143 

4 - [ (3 -ethoxy carbonyl propyl ) methylamino ] - 2 -methyl 
pyrimidine -5-carboxylic acid ethyl it melted (10.55 g ) in N, 
N- dimethylformamide (15 ml ), it maintained at!05 deg C 
including t- butoxy potassium (1 .35 g ), 30 minute heat and 
stir did. 

After adding acetic acid (0.5 ml ), under vacuum extraction 
and organic layer sequential you washed with water and 
saturated saline includingconcentration, ice water and 
ethylacetate , dried with sodium sulfate . 

Under vacuum , it concentrated, (hexane :ethylacetate =1:2 ) 
refined residue with the[shirikagerukaramukuromatogurafii ], 
acquired colorless oil (1.58 g ). 

It melted total amount which it acquires in 3 N- hydrochloric 
acid (6 ml ), maintained at 1 02 deg C and 1 hour heat and stir 
did. 

reaction mixture after making alkalinity with saturated 
sodium bicarbonate * water, wasextracted with ethylacetate . 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , concentrating, and residue with 
[shirikagerukaramukuromatogurafli ] from 
(hexane :ethylacetate -1:2 ) refiningand hexane crystallization 
2 and 9 -dimethyl -6, 7, 8, 9- it acquired 
[tetorahidoropirimido ] [4 and 5 -b ] azepine -5-on (0.94 g )as 
colorless crystal . 

elemental analysis values 

C<sub> 1 0</sub>H<sub>l 3</sub>N<sub>3</sub>0 doing 
Calcd.:C, 62.81;H, 6.85;N, 21.97. 
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Found : C, 62.78 ;H, 6.92 ;N, 21.97. 

1 H-NMR(200MHz, CDC1 3 ) 8 2.20-2.40(2H, 
m), 2.56(3H, s), 2.75(2H, t, J=7.5Hz), 3.33(3 
H, s), 3.39(2H, t, J=7.5Hz), 8.59(1 H, s). 

[0559] 

###J 144 

X^;U l-t°^V>*;U7t?+Vb-K7.91g)$-7 L 
hvtKP^v>(150ml)ICj§jg % h'Jx^;UTS> 
(8.4ml)£*P;L/r&, m--^Q^yil>XJ^- 

jison*) K(i i .3 g )£ i)u*. m^Tiz i mmmwL 

L/C* 4-(3--hP^>iz>XJU*x ;U)t°^v> 

-i-*;u?t-:>Kx^;uxxx^(i6.8ig)^^fe$g 

, H-NMR(200MHz, CDC1 3 ) 5 1.22(3H, t, J= 
7.1Hz), 3.07(4H, t, J=5.0Hz), 3.60(4H, t, J=5. 
0Hz), 4.10(2H, q, J=7.1Hz), 7.79(1H, t, J=7.9 
Hz), 8.04-8.14(lH, m), 8.42-8.54(lH, m), 8.58 
-8.64(1H, m). 

[0560] 

##0J 145 

4-(3-x KP^O-tf^X^/t^x^^t^^v^-l-^I 
^7H>^X^;UXXx>K5-0g)^P^X^^(10 
0m\)RU^)^T )^—M\0m\)lzmM. 10% 
/^^^7A^*(^7K)(i.0g)^p^7K^aySET 
IC 30 #Uc 0 

%asaETicai«Lfco 
«aic^*-y->/ftiix^u4:i SftjiieaftL 

r 4-(3-7^/^<>-tf>7,^7f>-;ix)t 0 ^^v>-l- 

*;U7K>Mx^;ux^;K4.45g)^fe*Sa B H <t 
LTifco 

1 H-NMR(200MHz, CDC1 3 ) 8 1.22(3H, t, J= 
7.2Hz), 2.99(4H, t, J=5.2Hz), 3.56(4H, t, J=5. 
2Hz), 4.08(2H, q, J=7.2Hz), 6.82-6.94(1 H, m), 
7.00(1H, t, J=2.2Hz), 7.05-7.14(lH, m), 7.29 
(1H, t, J=8.0Hz). 

[0561] 

###J 146 

Boc.tf^i/>(5g)Sft»X^;U(150ml)(C» 
Ms hUx^U75>(4.51ml)£Jn*fc&* m--h 
P^<>Hf>X;U7txx;K7piJK(5.98g)^jtlO^, S 



FoundiC, 62.78;H, 6.92;N, 21.97. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
2.20 - 2.40 (2 H, m ), 2.56 (3 H, s ), 2.75 (2 H, t, J=7.5Hz ) s 
3.33 (3 H, s ), 3.39 (2 H, t, J-7.5Hz ), 8.59(1 H, s ). 

[0559] 

Reference Example 144 

It melted ethyl 1- piperazine carboxylate (7.91 g ) in 
tetrahydrofuran (150 ml ), after adding triethylamine (8.4 
ml ), 1 hour it agitated under room temperature including 
m-nitrobenzene sulfonyl chloride (1 1.3 g ). 

In reaction mixture filtering and drying crystal which was 
precipitatedincluding water, 4 - it acquired (3 -nitrobenzene 
sulfonyl ) piperazine -1- carboxylic acid ethyl ester (16.81 g ) 
as colorless crystal . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.22 (3 H, t, J=7.1Hz ), 3.07 (4 H, t, J=5.0Hz ), 3.60 (4 H, t, 
J=5.0Hz ), 4.10 (2 H, q, J=7.1Hz ), 7.79 (1 H, t, J=7.9Hz ), 
8.04 - 8.14(1 H, m ), 8.42 - 8.54 (1 H, m ), 8.58 - 8.64 (1 H, 
m). 

[0560] 

Reference Example 145 

4 - ethylacetate (100 ml ) and it melted (3 -nitrobenzene 
sulfonyl ) piperazine -1- carboxylic acid ethyl ester (5.0 g ) in 
methyl alcohol (10 ml ), 30minutes it agitated under hydrogen 
stream including 10% palladium-carbon (containing water ) 
(l.Og). 

catalyst removal by filtration , filtrate was concentrated under 
vacuum . 

crystallization doing in residue including hexane /ethylacetate 
4 : 1 , 4 - it acquired the(3 -amino benzene sulfonyl ) 
piperazine -1- carboxylic acid ethyl ester (4.45 g ) as colorless 
crystal . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .22 (3 H, t, J=7.2Hz ), 2.99 (4 H, t, J=5.2Hz ), 3.56 (4 H, t, 
J=5.2Hz ), 4.08 (2 H, q, J=7.2Hz ), 6.82 - 6.94 (1 H, m ), 
7.00(1 H, t, J=2.2Hz ), 7.05 - 7.14 (1 H, m ), 7.29 (1 H, t, 
J=8.0Hz ). 

[0561] 

Reference Example 146 

It melted Boc-piperazine (5 g ) in ethylacetate (150 ml ), after 
adding triethylamine (4.51 ml ), 1 hour it agitated under room 
temperature including m-nitrobenzene sulfonyl chloride (5.98 

g). 
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SET, MU »aic^*-9->:ft»x^;i/= 
4:i £Ap^fl'(bLr>4-(3-— hn"<:/-t:>*ju 

7 L ;K9.75g)^ilfe$S B B B(tLTt#fc 0 

'H-NMR(200MHz, CDC1 3 ) <5 1.41(9H, s), 3. 
05(4H, t, J=5.1Hz), 3.55(4H, t,J=5.1Hz), 7.79 
(1H, t, J=8.0Hz), 8.05-8.14(lH, m), 8.45-8.64 
(2H, m). 

[0562] 

#%0"J 147 

4-(3--hP'<>-tf>X;U/t%— 
JU7K>B$-tert-^T;ux;vf ;u(3.7ig)£h;ui:> 
(i0mi)XiXh'J7;u+oftil(5mi)ir*«»asa 

tic 1 mmmnuzo 

h;ux>£jja*. s XETlcsm, Sjllci-f- 
;u£*Q;U (3--hn^>-tr*>X^^-;u)e'<7 
v> h'J7;U;l-Pim*(3.77g)©*llfe*6B£ 

(3--hn/<>"tf>x;i/7^-;u)b?^5i?> MJ7 

;U*PlHWl(3.36g)STh5tKP75>(50iiil) 
£1/ lN-7KBMb-^h l J^A(20ml)l=»». 

79g)£*n*.. MIC 16 BtHHSjiTf=«#Lfc. 

IET< SftU JSaicx—rJUfcinx. 4-(3-- 
&*>v>Ui;*^K3.37g)£&fe«Si|£LTf# 

fee 

l H-NMR(200MHz > CDC1 3 ) 5 3.06(4H, t, J= 
5.0Hz), 3.63(4H, t, J=5.0Hz), 5.07(2H, s), 7.0 
-7.45(5H, m), 7.79(1 H, t, J=8.0Hz), 8.02-8.12 
(1H, m), 8.45-8.54(lH, m), 8.58(1H, t, J=1.8 
Hz). 

[0563] 

148 

4-(3-^hP'<>-tf>X^/lN-;U)t°^ : 5e?>-l-* 
;U7|5l/il'<>S5jUXXT-;U(3.0g)*ft»(10ml) 
»tff-h^fcKn:77:/(30nil)lC»jW, &t»(3.0g) 
^iOK. 5 ^IHHUHHSSttLfco 

fiiPSL xh^tKP^>-cj5fe 
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In reaction mixture sequential you washed organic layer with 
water and the saturated saline including water, dried with 
sodium sulfate . 

Under vacuum , it concentrated, crystallization it did in 
residue including hexane :ethylacetate =4 : 1 , 4 - it acquired 
(3 -nitrobenzene sulfonyl ) piperazine -1- carboxylic acid -t- 
butyl ester (9.75 g ) as colorless crystal . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.41 (9 H, s ), 3.05 (4 H, t, J=5.1Hz ), 3.55 (4 H, t, J=5.1Hz ), 
7.79 (1 H, t, J=8.0Hz )., 8.05 - 8.14 (1 H, m ), 8.45- 8.64 (2 H, 
m). 

[0562] 

Reference Example 147 

4 - toluene (10 ml ) and it melted (3 -nitrobenzene sulfonyl ) 
piperazine -1- carboxylic acid -t- butyl ester (3.71 g ) in 
trifluoroacetic acid (5 ml ), 1 hour agitated under room 
temperature . 

Including toluene , under vacuum colorless crystal of (3 
-nitrobenzene sulfonyl ) piperazine trifluoroacetate (3.77 g ) 
wasacquired in concentration and residue including ether . 

While tetrahydrofuran (50 ml ) and melting (3 -nitrobenzene 
sulfonyl ) piperazine trifluoroacetate (3.36 g ) in 1 N- sodium 
hydroxide (20 ml ),agitating in under ice cooling , 
furthermore it agitated under 1 6 hours room temperature 
including benzyl chloroformate (1.79 g ). 

reaction mixture under vacuum sequential you washed 
organic layer with thewater and saturated saline including 
concentration and ethylacetate , dried with sodium sulfate . 

4 - it acquired (3 -nitrobenzene sulfonyl ) piperazine -1- 
carboxylic acid benzyl ester (3.37 g ) in residue under 
vacuum , itconcentrated, including ether as colorless crystal . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
3.06 (4 H, t, J=5.0Hz ), 3.63 (4 H, t, J=5.0Hz ), 5.07 (2 H, s ), 
7.0 - 7.45 (5 H, m ), 7.79 (1 H, t, J=8.0Hz ), 8.02 -8.12 (1 H, 
m ), 8.45 - 8.54 (1 H, m ), 8.58 (1 H, t, J=l .8Hz ). 

[0563] 

Reference Example 148 

4 - acetic acid (10 ml ) and it melted (3 -nitrobenzene 
sulfonyl ) piperazine -1- carboxylic acid benzyl ester (3.0 g ) 
in tetrahydrofuran (30 ml ), 5 hours heating and refluxing it 
did including iron decimeter (3.0 g ). 

After cooling, you washed insoluble matter with removal by 
filtration , tetrahydrofuran , concentrated the filtrate , after 
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SET. SAIL, ^lc^-y->:Pi^x^;U= 
2:1 £i«a.eflfc, 4-(3-T5yO-b*>X;U7^- 

54g)^«lfe$g a B B i:Lr#fco 
mp 183-184 deg C 

'H-NMR(200MHz ( CDC1 3 ) <5 2.85-3. 15(4H, 
m), 3.59(2H, t, J=5.2Hz), 3.93(2H, s), 6.80-7. 
15(3H, m), 7.20-7.40(6H, m). 

[0564] 

##0>J 149 

l-^-^qn^i^^fc^v^-itK&a.Og)^ 

N,N-v>^U7|^UA75K(60ml);&tfTh7t:K 
□ 77>(50ml)rcJSjB» HJX^UTS^.Sml) 

K(2.85g)^Ap^.MSTic 16 mr^mnuzo 

XET.liL, S^lcx-x^iDx. l-(3-£ 
PP7i-JI/)4-(3-- hP^O-tf>X;U7t^— ;U)tf 
"*7$?>(2.69g)£Sfcltfettfti:LTf#fc. 

'H-NMR(200MHz, CDCI3) <5 3.12-3.40(8H, 
m), 6.70-6.92(3H, m), 7.16(1H, t,J=8.1Hz), 7. 
80(1H, t, J=8.1Hz), 8.08-8.18(lH, m), 8.45-8. 
54(1H, m), 8.60-8.66(lH, m). 

[0565] 

150 

7-'J>(i.96g)£BSx*;Ki00mi)lcjM^ h 

'JX5^75>(3ml)£J)Q;ifc&. m--h-a/<>-tf 

>x;U7t>-^^p'JK(4.43g)^to^M;STI^ 3 
B#|«ia#Lfc. 

MET. SffiU »ai=^*-y->:K»x^;u= 
4:1 £*ID;l 3-XhD-N-"7xx;u^>-1f»X;U7h 
>75K(4.14g)£;i^fe^ ( fcLT 1 tfco 

'H-NMR(200MHz, CDC1 3 ) <5 6.61 (1H, s), 7. 
00-7.40(5H, m), 7.66(1 H, t, J=8.0Hz), 8.00-8. 
08(1H, m), 8.30-8.45(lH, m), 8.62(1H, t, J=2. 
OHz). 

[0566] 
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making alkalinity with sodium carbonate water, you extracted 
with dichloromethane , sequential washed organic layer with 
water, and saturated saline dried with sodium sulfate . 

It acquired crystallization , 4- (3 -amino benzene sulfonyl ) 
piperazine -1- carboxylic acid benzyl ester (2.54 g ) in residue 
under vacuum , itconcentrated, including hexane :ethylacetate 
=2:1 as colorless crystal . 

mpl83-184degC 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
2.85 - 3.15 (4 H, m ), 3.59 (2 H, t, J=5.2Hz ), 3.93 (2 H, s ), 
6.80 - 7.15 (3 H, m ), 7.20 -7.40 (6 H, m ). 

[0564] 

Reference Example 1 49 

1 - N, N- dimethylformamide (60 ml ) and it melted (3 
-chlorophenyl ) piperazine monohydrochloride (3.0 g ) in 
tetrahydrofuran (50 ml ), afteradding triethylamine (4.5 ml ), 
1 6 hours it agitated under room temperature including 
m-nitrobenzene sulfonyl chloride (2.85 g ). 

reaction mixture under vacuum sequential you washed 
organic layer with thewater and saturated saline including 
concentration and ethylacetate , dried with sodium sulfate . 

1 - (3 -chlorophenyl ) - 4 - it acquired (3 -nitrobenzene 
sulfonyl ) piperazine (2.69 g ) in residue under vacuum ,it 
concentrated, including ether as pale yellow crystal . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
3.12 - 3.40 (8 H, m ), 6.70 - 6.92 (3 H, m ), 7.16 (1 H, t, 
J=8.1Hz ), 7.80 (1 H, t, J=8.1Hz ), 8.08 -8.18 (1 H, m ), 8.45 - 
8.54(1 H,m), 8.60-8.66(1 H,m). 

[0565] 

Reference Example 1 50 

It melted aniline (1.96 g ) in ethylacetate (100 ml ), after 
adding triethylamine (3 ml ), 3 hours it agitated under room 
temperature including m-nitrobenzene sulfonyl chloride (4.43 

g). 

sequential you washed reaction mixture with water, and 
saturated saline driedwith sodium sulfate . 

3 -nitro -N- it acquired [fenirubenzennsuruhonamido ] (4.14 
g ) in residue under vacuum , itconcentrated, including 
hexane : ethylacetate =4 : 1 as pale yellow crystal . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
6.61 (1 H, s ), 7.00 - 7.40 (5 H, m ), 7.66 (1 H, t, J=8.0Hz ), 
8.00 - 8.08 (1 H, m ), 8.30 -8.45 (1 H, m ), 8.62 (1 H, t, 
J=2.0Hz). 

[0566] 
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##« 151 

^*'J>(1.74g)£it&X^(150ml)l::;-§fl?. 
-hP^>-tfl/X^7ts-;i/^P'jK(4.43g)^*Q^. 

$£*g£fTl\ 4-(3--hP'<>4f>X^-;U) ; E 
;U*'J>(5.32 g )*«lfelS*tLT»fco 

'H-NMR(200MHz, CDC1 3 ) 5 3.00-3. 14(4H, 
m), 3.72-3.82(4H, m), 7.80(1H, t,J=8.0Hz), 8. 
06-8.14(lH, m), 8.46-8.55(lH, m), 8.61(1H, t, 
J=1.8Hz). 

[0567] 

##0IJ 152 

-('V-^a5 1 >KxT i IK7.86g)^PKXT^(20 
0ml)lc;t^ % MJx^U75>(7ml)£J]njLfcft. 

(8.86g)$inASaTf= 3 ftrsmftUzo 



MET* *BU Sfcfcx— r^fcin*. l-(3-- 
hP^tf>*JU*x;u)-bMUv>-4-;*jju;tf> 
l|x^ux*TJKi3.ig)£*tfelBfl£LT» 

'H-NMR(200MHz, CDCI3) 6 1.25(3H, t, J= 
7.0Hz), 1.70-2. 10(4H, m), 2.20-2.40(lH, m), 
2.50-2.72(2H, m), 3.60-3.75(2H, m), 4.11(2H, 
q, J=7.0Hz), 7.78(1H, t, J=8.0Hz), 8.05-8.15 
(1H, m), 8.40-8.55(lH, m), 8.60(1H, t, J=1.8 
Hz). 

[0568] - 
153 

l-(3-^PO^x^,/U)-4-(3-xKP'<>-tf>X;U7tN 
-;U)t°^v>(2.41g)^ &5%T.J-)\,T)\,^— 
*(100ml)lCiSjBL,tt»(1.79g)ai;*jb*^ 
->^A(0.35g)£7JQ* 2 ftMAHftitSlELfe. 



MET, ;I$IU SaSlcx— t-;|/£Jq*. 3-[4-(3- 
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Reference Example 151 

It melted morpholine (1.74 g ) in ethylacetate (150 ml ), after 
adding triethylamine (3 ml ),after adding m-nitrobenzene 
sulfonyl chloride (4.43 g ) to under ice cooling , 2 hours it 
agitated under the room temperature . 

It filtered crystal which precipitated reaction mixture 
including waterdried water wash , , 4 - it acquired (3 
-nitrobenzene sulfonyl ) morpholine (5.32 g ) as colorless 
crystal . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
3.00 - 3.14 (4 H, m ), 3.72 - 3.82 (4 H, m ), 7.80 (1 H, t, 
J=8.0Hz ), 8.06 - 8.14 (1 H, m ),8.46 - 8.55 (1 H, m ), 8.61 (1 

H, t, J=1.8Hz). 

[0567] 

Reference Example 1 52 

It melted isonipecotic acid ethyl (7.86 g ) in ethylacetate (200 
ml ), after adding triethylamine (7 ml ), in under ice cooling 3 
hours it agitated under room temperature including 
m-nitrobenzene sulfonyl chloride (8.86 g ). 

sequential you washed reaction mixture with water, dilute 
hydrochloric acid and saturated saline dried with sodium 
sulfate . 

1 - (3 -nitrobenzene sulfonyl ) -piperidine -4- carboxylic acid 
ethyl ester it acquired (13.1 g ) in residue under vacuum , 
itconcentrated, including ether as colorless crystal . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 

I. 25 (3 H, t, J-7.0Hz ), 1.70-2.10 (4 H, m ), 2.20 - 2.40 (1 H, 
m ), 2.50 - 2.72 (2 H, rn ),3.60 - 3.75 (2 H, m ), 4.1 1 (2 H, q, 
J=7.0Hz ), 7.78 (1 H, t, J=8.0Hz ), 8.05 - 8.15 (1 H, m ), 8.40 

- 8.55 (1 H, m ), 8.60(1 H, t, J=l .8Hz ). 

[0568] 

Reference Example 153 

1 - (3 -chlorophenyl ) - 4 - it melted (3 -nitrobenzene 
sulfonyl ) piperazine (2.41 g ) in 85% ethyl alcohol water 
(100 ml ), 2 hours healing and refluxing it did iron decimeter 
(1.79 g ) and including calcium chloride (0.35 g ). 

insoluble matter was filtered, filtrate dry solid was done under 
vacuum . 

In residue sequential you washed organic layer with water and 
the saturated saline including ethylacetate , dried with sodium 
sulfate . 

3 - it acquired [4 - (3 -chlorophenyl ) piperazine -1- sulfonyl ] 
phenyl amine (2.03 g ) in residue under vacuum , 
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;U75>(2.03g)£fcfe|gSi:LT&fco 

'H-NMR(200MHz, CDC1 3 ) 6 3.00-3.40(8H, 
m), 3.94(2H, s), 6.70-7.20(3H, m), 7.31(1H, t, 
J=8.0Hz). 

[0569] 

154 

3-^hP-N-7x^;U^>-tf»XJUts^7£K(3. 
37g)£>5 1 ;U7>'HJ— ;i/(100ml)lwJ§^L, 10% 



7x^U*>i?>>7JU7tC/75K(2.03g)£3l£ 
&il<fcl/a#7i: 0 

'H-NMR(200MHz, CDCl 3 +DMSO-d 6 ldrop) 
6 3.98(2H, s), 670-6.80(lH, m), 7.00-7.30(8 
H, m), 8.74(1 H, s). 

[0570] 

##0J 155 

4-(3--hP'<>-b*>7.;U7t^-;U) : E;U7h'J>(4.8g) 
^>^JU7^Ua— ;U(200ml)lC!^;lL. lO'/o/^ 
v^AK*(^7K)(1.0g)^*P^**^jJST, M 



>-4-X;b7tx-;upx-;U75>(3.88g)^*fe$S 
&tLxmtz* 

'H-NMR(200MHz, CDC1 3 ) 5 2.95-3.06(4H, 
m), 3.70-3.80(4H, m), 3.93(2H, s), 6.88(1H, d 
d, J=2.0, 8.0Hz), 7.00-7.15(2H, m), 7.31(1H, 
t, J=8.0Hz). 

[0571] 

156 

l-(3--hP^>-tf>X;U7txH^)-tf^'Jv>-4-* 
JU7^1/^X^^X7. : f;K7.5g)^X^Jl,T^=J 
-yK150ml)ICjifl|Ls 10%/<7V^Ail(^ 
7k)(0.75g)^D^7k*^3itT.MS'e 2 n$M8t 
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itconcentrated, including ether as colorless crystal . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
3.00 - 3.40 (8 H, m ), 3.94 (2 H, s ), 6.70 - 7.20 (3 H, m ), 
7.31 (1 H } t, J=8.0Hz ). 

[0569] 

Reference Example 1 54 

3 -nitro -N- it melted [fenirubenzennsuruhonamido ] (3.37 g ) 
in methyl alcohol (100 ml ), under hydrogen stream , 2 hours 
it agitated with room temperature including 10% 
palladium-carbon (containing water ) (0.52 g ). 

catalyst removal by filtration , filtrate dry solid was done 
under vacuum . 

crystallization doing in residue including ether , 3 -amino -N- 
it acquired[fenirubenzennsuruhonamido ] (2.03 g ) as 
colorless crystal . 

<sup>K/sup>H-nmr (200 MHz , 

CDCKsub>3</sub>+DMSO -d<sub>6</sub> ldrop );de 3.98 
(2 H, s ), 670 - 6.80 (1 H, m ), 7.00 - 7.30 (8 H, m ), 8.74 (1 
H,s). 

[0570] 

Reference Example 155 

4 - suspension it did (3 -nitrobenzene sulfonyl ) morpholine 
(4.8 g ) in methyl alcohol (200 ml ), under the hydrogen 
stream , 3 hours it agitated with room temperature including 
10% palladium-carbon (containing water ) (1.0 g ). 

catalyst removal by filtration , filtrate dry solid was done 
under vacuum . 

crystallization doing in residue including ether , it acquired (3 
-morpholine -4- sulfonyl ) phenyl amine (3.88 g ) as colorless 
crystal . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
2.95 - 3.06 (4 H, m ), 3.70 - 3.80 (4 H, m ), 3.93 (2 H, s ), 
6.88(1 H, dd,J=2.0, 8.0Hz ), 7.00 -7.15 (2 H,m),7.31 (1 H, 
t, J=8.0Hz). 

[0571] 

Reference Example 1 56 

1 - (3 -nitrobenzene sulfonyl ) -piperidine -4- carboxylic acid 
ethyl ester it melted (7.5 g ) in ethyl alcohol (150 ml ), under 
hydrogen stream , 2 hours it agitated with room temperature 
including 10% palladium-carbon (containing water ) (0.75 g ). 

catalyst removal by filtration , filtrate dry solid was done 
under vacuum . 
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fcLT. l-(3-75y / 0-tf>X;i/7f%^;i/)-t°^'J 

'H-NMR(200MHz, CDC1 3 ) <5 1.22(3H, t, J= 
7.2Hz), 1.70-2.05(4H, m), 2.16-2.38(1H, m), 
2.50(1H, t, J=11.4Hz), 2.51(1H, t, J=11.4Hz), 
3.56-3.72(2H, m), 3.91(2H, s), 4.11(2H, q, J 
=7.2Hz), 6.85(1H, dd, J=2.2, 8.0Hz), 7.00-7.1 
6(2H, m), 7.20-7.35(1 H, m). 

[0572] 

##0)J 157 

3-tKn*^7*h7=YK(7.6g)&i;j£i£*'J0 
A£ N,N-v^;U*^A75K(75ml)lc!?gjS, 0 - 
7)\,*a-hnKy-\£y(7A g )£tiaz_ 120 deg C 



MET. iRfSU N-[3-(2-nhP7iy+vpi- 
;U]7-tz^5K(15.7g)^**|fe;S«tl<bLTt# 

f-c 

'H-NMR(200MHz, CDC1 3 ) 6 2.16(3H, s), 6. 
74-6.84(lH, m), 7.03-7.10(lH, m), 7.16-7.40(5 
H, m), 7.46-7.58(lH, m), 7.96(1H, dd, J=1.4, 
8.0Hz). 

[0573] 

##0J 158 

A£ N,N-v>^;U/-n;UATSK(100ml)IC^jS, 
m-v-hP-0-tz'>(8.4g)^ia^ 120 deg C lZ 
fiPSTlC 14 ftffinn . MIC 150 deg C iCjjDS 
TIC 7 B^itttLfco 



SET. ML M**>'ja$%*7A2n7h 
^77-f-(^*^>:^^ixf;^=l :2)T?««U 
N-[3-(3-Xh-p^x/^rv)7xXyU]7-tr^5K(6.1 
g)*»fe»tt»i:UC»f::. 

'h-n 

MR(200MHz, CDCI3) <5 2.17(3H, s), 6.70-6. 
86(1H, m), 7.10-7.60(6H, m), 7.70-8.00(2H, 
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crystallization doing in residue including ethyl alcohol -ether , 
1 - (3 -amino benzene sulfonyl ) -piperidine -4- carboxylic 
acid ethyl ester itacquired (4.88 g ) as pale yellow crystal . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.22 (3 H, t, J=7.2Hz ) ; 1.70 - 2.05 (4 H, m ), 2.16 - 2.38 (1 H, 
m ), 2.50 (1 H, t, J=l 1.4Hz ), 2.5 1(1 H, t, J=l 1.4Hz ), 3.56 - 
3.72 (2 H, m ) } 3.91 (2 H, s ), 4.1 1 (2 H, q, J=7.2Hz ), 6.85 (1 
H, dd, J=2.2, 8.0Hz ), 7.00 - 7.16 (2 H, m ), 7.20 -7.35 (1 H, 
m). 

[0572] 

Reference Example 157 

3 -hydroxy acetoanilide (7.6 g ) and potassium carbonate in 
N, N- dimethylformamide (75 ml ) in 120 deg C 2 hours 
wasagitated under heating including suspension and o-fluoro 
nitrobenzene (7.1 g ). 

You opened reaction mixture to ice water , extracted with 
ethylacetate . 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, it acquired N- [3 - (2 -nitro 
phenoxy ) phenyl ] acetamide (15.7 g ) as reddish brown oil . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
2.16 (3 H, s ), 6.74 - 6.84 (1 H, m ), 7.03 - 7.10 (1 H, m ), 
7.16 - 7.40 (5 H, m ),7.46 - 7.58 (1 H, m ), 7.96 (1 H, dd, 
J=1.4,8.0Hz). 

[0573] 

Reference Example 158 

3 -hydroxy acetoanilide (7.6 g ) and potassium carbonate in 
N, N- dimethylformamide (100 ml ) in 120 deg C under 
heating 14 hour agitation, furthermore in 150 deg C 7 hours 
was agitated underheating including suspension and 
m-dinitrobenzene (8.4 g ). 

You opened reaction mixture to ice water , extracted with 
ethylacetate . 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it ref ined concentration and residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=1:2), it acquired N- [3 - (3 -nitro phenoxy ) phenyl ] 
acetamide (6.1 g ) as brown oily substance . 

<sup>K/sup>H-N 

MR (200 MHz , CDCKsub>3</sub> );de 2.17 (3 H, s ), 6.70 - 
6.86 (1 H, m ), 7.10 - 7.60 (6 H, m ), 7.70 - 8.00 (2 H, m ). 
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m). 

[0574] 

159 

N-[3-(2--hP7xy^rvpx^;U]7-tZ^5K(10. 
5g)IC 6N-i£g| 40ml 3 ftfflAQ&iBSKL 

JfrWflL 7K(40ml)^Aa^«f tiiL/c$£ a B B^^^L 

fco 

■CttMkLfc. 

SET. SAL. 3-(2--hP7x;+ypi-Jl/ 
75>(7.5g)t#»featt*fcLT»fc. 

, H-NMR(200MHz, CDC1 3 ) <5 3.75(2H, s), 6. 
35-6.55(3H, m), 7.00-7.25(3H, m), 7.40-7.58(1 
H, m), 7.93(1H, dd, J=1.6, 8.2Hz). 

[0575] 

##0! 160 

N-[3-(3--hP^xy^vpx^;U]7 r -fe^5K(4g) 
IC 6N-*» 20ml 3 SBfltolftitSfcLfco 



met. ml »a*s/y*y^*^A$cm 

^7^-(^>:Rlxf^=l:2)tlllL, 
3-(3--hP7xy*2/pi-;UT5>(2.5g)*Jt 
fe»«1W:LT»fco 

1 H-NMR(200MHz, CDC1 3 ) 5 2.77(2H, s), 6. 
32-6.48(2H, m), 6.50-6.58(lH, m), 7.16(1H, t, 
J=8.0Hz), 7.30-7.39(lH, m), 7.47(1H, t, J=8. 
0Hz), 7.80(1 H,t, J=2.2Hz), 7.90-7.98(1 H, m). 

[0576] 

161 

N-[3-(2--hP7xy^>px-;U]7"b^SK(4.2 

g)€>^;u7iU3— ;Ki50mi)ic»jU. io%/\°^ 

$?^A«*(0.5g)« to*. TKEftSiETC: 2.5 H$ 
%5fc£SM6ftBLT. N-[3-(2-75 



2003-11-11 

6.86 (1 H, m ), 7.10 - 7.60 (6 H, m ), 7.70 - 8.00 (2 H, m ). 
[0574] 

Reference Example 159 

3 hours heating and refluxing it did in N- [3 - (2 -nitro 
phenoxy ) phenyl ] acetamide (10.5 g ) including 6 N- 
hydrochloric acid 40ml . 

After cooling, crystal which was precipitated including water 
(40 ml )was filtered. 

This item after making alkalinity with rare sodium carbonate 
water, wasextracted with ethylacetate . 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, 3 - it acquired (2 -nitro 
phenoxy ) phenyl amine (7.5 g ) as reddish brown oil . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
3.75 (2 H, s ), 6.35 - 6.55 (3 H, m ), 7.00 - 7.25 (3 H, m ), 
7.40 - 7.58 (1 H, m ),7.93 (1 H, dd, J=1.6, 8.2Hz ). 

[0575] 

Reference Example 1 60 

3 hours heating and refluxing it did in N- [3 - (3 -nitro 
phenoxy ) phenyl ] acetamide (4 g ) including 6 N- 
hydrochloric acid 20ml . 

After cooling, after making alkalinity with rare sodium 
carbonate water, itextracted with ethylacetate . 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it refined concentration and residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=1 :2 ), 3 - it acquired (3 -nitro phenoxy ) phenyl amine (2.5 
g ) as yellow oil . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
2.77 (2 H, s ), 6.32 - 6.48 (2 H, m ), 6.50 - 6.58 (1 H, m ), 
7.16 (1 H, t, J=8.0Hz ), 7.30 -7.39 (1 H, m ), 7.47 (1 H, t, 
J=8.0Hz ), 7.80 (1 H, t, J=2.2Hz ), 7.90 - 7.98 (1 H, m ). 

[0576] 

Reference Example 161 

It melted N- [3 - (2 -nitro phenoxy ) phenyl ] acetamide (4.2 
g ) in methyl alcohol (150 ml ), 2.5 hours it agitatedunder 
hydrogen stream including 10% palladium-carbon (0.5 g ). 

catalyst concentrated dry solid doing removal by filtration , 
filtrate , it acquired N- [3 - (2 -aminophenoxy ) phenyl ] 
acetamide (4.1 g )as brown oily substance . 
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1 H-NMR(200MHz, CDC1 3 ) 6 2.13(3H s), 3.7 
8(2H, s), 6.60-7.35(9H, m). 

[0577] 

162 

N-[3-(3--hP"7xy^ri>)^xz:;U]7-tr^5K(1.0 
g)^^;U7;U=I^U(150ml)lc5§fS % 10%/<7 
vOAM*(0.33g)^a^.7X*m;STIC 1.5 B# 

■nna*Lfco 

^>*ixf^=l :2)-e««L. N-[3-(3-7==/T7 
x-/+S/px-JU]7-b*5K(0.77g)S*WfeJS 

! H-NMR(200MHz, CDC1 3 ) d 2.15(3H, s), 3. 
70(2H, s), 6.30-6.50(3H, m), 6.70-6.85(lH, 
m), 7.05-7.35(5H, m). 

[0578] 

163 

3-vT/^x/— ;U(5.1g) N 2,5-v-h 
(7.23g)Si;m^* , J^A(5.92g)^ N,N-v>^U 
^UA75K(50ml)lC»» 150 deg C |Cjn»T 

ic 22 »mia#Lfc. 

fee 

MET, XML «fe»tt«B(12.1g)£»fc 0 

^h'J^A(50ml)[zJt<g. **TlC«tf LftA<6 
30%ifllHb**7K(12inl)SaTLfco 

tSA(6.8g)«ftfc. 

o^ic. »&4xfctea(5g)S>^;uT;u=i— 

00ml)lc»#, 10%/<55?^Att*(0.9g)tm 
**ft3fcTl:: 2 EfHffiffLfco 

3-(3-75/^xy+v)^>X7SK(4.3g)^«l 

1 H-NMR(200MHz > CDC1 3 ) 5 3.72(2H, brs), 
5.40-6.20(2H, m), 6.26-6.50(3H,m), 7.02-7.20 
(2H, m), 7.30-7.56(3H,m). 



<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
2.13 (3 Hs ), 3.78 (2 H, s ), 6.60 - 7.35 (9 H, m ). 

[0577] 

Reference Example 162 

It melted N- [3 - (3 -nitro phenoxy ) phenyl ] acetamide (1.0 
g ) in methyl alcohol (150 ml ), 1 .5 hours it agitatedunder 
hydrogen stream including 10% palladium-carbon (0.33 g ). 

catalyst removal by filtration , filtrate concentrated dry solid 
was done. 

It refined residue with [shirikagerukaramukuromatogurafii ] 
(hexane :ethylacetate = 1:2 ), it acquired N- [3 - (3 
-aminophenoxy ) phenyl ] acetamide (0.77 g )as reddish 
brown oil . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
2.15 (3 H, s ), 3.70 (2 H, s ), 6.30 - 6.50 (3 H, m ), 6.70 - 6.85 
(1 H,m),7.05 -7.35 (5 H, m ). 

[0578] 

Reference Example 1 63 

3 -cyano phenol (5.1 g ), 2 and 5 -dinitrobenzene (7.23 g ) and 
potassium carbonate (5.92 g ) in N, N- dimethylformamide 
(50 ml ) in thesuspension 1 50 deg C 22 hours was agitated 
under heating. 

After cooling, it extracted with ethylacetate including water, 
washed extracted liquid with saturated saline , dried with 
sodium sulfate . 

Under vacuum , concentration and brown oily substance (12.1 
g ) were acquired. 

While methyl alcohol (50 ml ) and melting this item in 1 N- 
sodium hydroxide (50 ml ), agitating in under ice cooling it 
dripped 30% hydrogen peroxide water (12 ml ). 

After 30 minutes agitating that way, furthermore 1 hour it 
agitated with room temperature . 

It filtered crystal which it precipitated, water wash s dried, 
acquired light brown crystal (6.8 g ). 

Next, it melted crystal (5 g ) which is acquired in methyl 
alcohol (100 ml ), 2 hours it agitated under hydrogen stream 
including 10% palladium-carbon (0.9 g ). 

catalyst it concentrated removal by filtration , filtrate , 
crystallization did from ether , 3 -it acquired (3 
-aminophenoxy ) benzamide (4.3 g ) as colorless crystal . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
3.72 (2 H, brs ), 5.40 - 6.20 (2 H, m ), 6.26 - 6.50 (3 H, m ), 
7.02 - 7.20 (2 H, m ).,7.30 - 7.56 (3 H, m ). 
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[0579] 

###J 164 

2,8-v^yU-7,8-vtKa-6H-t 0| jK[2,3-d]t 0| J5 
V>-5-*>(1.77g)£^lx7;U=l--- ^U(20ml)lr 

-(i^Sx^;ix)^ffl^LT.2 ) 8-v^;i,-5 ) 6,7,8 

g)S»fegB B BiLtifco 

! H-NMR(200MHz, CDC1 3 ) (5 1 .72-2.1 2(2H, 
m), 2.48(3H, s), 3.17(3H, s), 3.20-3.35(lH, 
m), 3.55-3.72(lH, m), 4.10(1H, brs), 4.69(1H, 
t, J=3.5Hz), 7.72(1 H, s). 

[0580] 

###J 165 

N-^>v;U-3-75y^Pt 0 ^->K^^^^XT- 
^(^^g^x^y-^KlOOmOICit^.T^iJjU 
SSx^;K7.85g)£jjD*70 deg C 16 B$Pd1 

X^UXX^Kl7.8g)£&fe;S#^LT# 
f-o , H-NMR(200MHz, CDC1 3 ) d 1.24(6H, t, 
J-7.1Hz), 2.46(4H, t, J=7.0Hz), 2.81(4H, t, J 
=7.0Hz), 3.59(2H, s), 4.11(4H, q, J=7.1Hz), 
7.20-7.35(5H, m).] 

[0581] 

##«1J 166 

3-[^>v;U(2-Xh+v*;U7fCx;ux5 1 ;U7S> f ) 
^□tf7t->^x^jUxx-rJKl7.8g)^x^;uT 
JUzi— )\,(\50m\)&lf lN-^(60ml)|Z^g? s 1 
0%/^v^Am*(^7K)(2.0g)^*Px.7K*a^ 

tic 3 msmnuzo ^mmKTizmm^ 

□ t°^|->Kx^;uxXx;U(12.2g)^^fe;S«^ 
tLX^ko 1 H-NMR(200MHz, CDCl 3 ) 5 1.2 
6(6H, t, J=7.1Hz), 2.50(4H, t, J=6.6Hz), 2.90 
(4H, t, J=6.6Hz), 4.15(4H, q, J=7.1Hz).] 

[0582] 

167 
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[0579] 

Reference Example 1 64 

While 2 and 8 -dimethyl -7, 8-dihydro -6H-pyrido melting [2 
and 3 -d ] pyrimidine -5-on (1.77 g ) in methyl alcohol (20 
ml ),agitating in under ice cooling it added hydrogenation 
boron sodium (0.2 g ). 

You reset reaction mixture to room temperature , after 30 
minutes agitating, aftermaking alkalinity with concentration 
and sodium carbonate water, you extractedwith ethylacetate , 
after drying extracted liquid with sodium sulfate , 
refiningconcentration and residue with basic 
[shirikagerukuromatogurafii ] (ethylacetate ), 2 and 8 
-dimethyl -5, 6, 7, 8-tetrahydro pyrido youacquired [2 and 3 
-d ] pyrimidine -5-ol (1.5 g ) as colorless crystal . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.72 - 2.12 (2 H, m ), 2.48 (3 H, s ), 3.17 (3 H, s ), 3.20 - 3.35 
(1 H, m ), 3.55 -3.72 (1 H, m ), 4.10 (1 H, brs ), 4.69 (1 H, t, 
J=3.5Hz), 7.72(1 H,s). 

[0580] 

Reference Example 1 65 

It melted N- benzyl -3- amino propionic acid ethyl ester ester 
(15.5 g ) in ethanol (100 ml ), it maintained at 70 deg C 
including ethyl acrylate (7.85 g ) and 16 hours agitated. 

concentrated dry solid doing reaction mixture under vacuum , 
3 - [It acquired benzyl (2 -ethoxy carbonyl ethylamino ) 
propionic acid ethyl ester ester (17.8 g ) as colorless oil . 
<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.24 (6 H, t, J=7.1Hz ), 2.46 (4 H, t, J=7.0Hz ), 2.81 (4 H, t, 
J=7.0Hz ), 3.59 (2 H, s ), 4.1 1 (4 H, q, J=7.1Hz ), 7.20 - 
7.35(5 H, m ). ] 

[0581] 

Reference Example 166 

3 - [ethyl alcohol (150 ml ) and it melted benzyl (2 -ethoxy 
carbonyl ethylamino ) propionic acid ethyl ester ester (17.8 
g ) in 1 N- hydrochloric acid (60 ml ), 3 hours it agitated 
under hydrogen stream including 10% palladium-carbon 
(containing water ) (2.0 g ). concentrated dry solid doing 
reaction mixture under vacuum , 3 - it acquired (2 -ethoxy 
carbonyl ethylamino ) propionic acid ethyl ester ester (12.2 
g ) as colorless oil . <sup>l</sup>H-nmr (200 MHz , 
CDCKsub>3</sub> );de 1.26 (6 H, t, J=7.1Hz ), 2.50 (4 H, t, 
J=6.6Hz ), 2.90 (4 H, t, J=6.6Hz ), 4.15 (4 H, q, J=7.1Hz ). ] 

[0582] 

Reference Example 167 
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4-tKP^rv-2-> : ? : ;Ut° l JSix>-5-^;U7t-C>^x 
fJUXf^l 8.22g)£7"fe h-h 'J ;U(300ml)lr 
h'Jx?jU75>(35ml)£inx.fcft» *5fr 
Tlc>$>;uu*-;u£o'JK(i3.75ml)£;!T 

Oivp, JRj£jft£*)frU 3-<2-XMr*>*JU#= 
;i/X^yU75>')^ , Pt 0 ^->Kx5 1 ^XX J f i »K22. 

MET|-;!SS. a»*l^;U7JU3— ^(200m 



E«*£*ETI=»ttftBLfc. 



*ET, »»U 6N-i£§£(100ml)£fln 
a., 1 ttMlnflftJlStU:. 

fetSAttO 3-(2->^;U-5-^-^V-6,7-vtKP-5 
H-t°'JK[2,3-d]t 0| JSv>-8-'f;U)^Pt 0 7t->K- 
i£Sg(16.46g)£*#7i 0 

'H-NMR(200MHz, DMSO-d 6 ) «5 2.44(3H, s), 
2.59(2H, t, J=7.4Hz), 2.63(2H, t, J=7.1Hz), 
3.68(2H, t, J=7.1Hz), 3.84(2H, t, J=7.1Hz), 8. 
47(1H, s), 12.36(1 H, brs). 

[0583] 

168 

3-(2-y^U-5-**7-6/7-vfcKP-5H-tf'jK[2,3- 

d]hf l J5i?i/-8-f;u)^ , Pbf^->K-fllK(0.8i5 
g)$^h7tKP77>(20ml)l=Bj«, 1-fcKn* 
S/'O^/h'JT*/— ;U-*lO*(0.46g), 1-Boc-tf 
^7V>(0.62g)at; l-X^U-3-(3-$//^l/75 

/^□tr^)*;i/#$/-rsK(o.69g)*iPS.aaT 

(3 6 RMtttt Lfco 

met. mmu »aE*i/u*^u*7A^p-7 
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4 -hydroxy -2- methyl pyrimidine -5-carboxylic acid ethyl 
ester it melted (18.22 g ) in acetonitrile (300 ml ), after adding 
triethylamine (35 ml ),to under ice cooling it dripped methane 
sulfonyl chloride (13.75 ml ), furthermore 45 min agitated. 

Next, water cooling it did reaction mixture , 3 - dripped (2 
-ethoxy carbonyl ethylamino ) propionic acid ethyl ester ester 
(22.5 g ), resetto room temperature and 2 hours agitated. 

reaction mixture under vacuum in concentration and residue 
you washedextraction and organic layer with saturated saline 
including ethylacetate . driedwith sodium sulfate . 

It melted concentration and residue in ethyl alcohol (200 ml ) 
under vacuum ,to under ice cooling dripped 28% sodium 
ethoxide (20 g ), reset lo room temperature and 2 hours 
agitated. 

reaction mixture concentrated dry solid was done under 
vacuum . 

In residue you washed extraction and organic layer with 
saturated saline including ethylacetate , dried with sodium 
sulfate . 

Under vacuum , it concentrated, 1 hour heating and refluxing 
it made residue including6 N- hydrochloric acid (100 ml ). 

pale yellow crystalline 3- (2 -methyl -5-oxo -6, 7-dihydro 
-5H-pyrido [2 and 3 -d ] pyrimidine -8-yl ) propanoic acid one 
hydrochloric acid (16.46 g ) was acquired concentrated dry 
solid after doing the reaction mixture , including acetone . 

<sup>l</sup>H-nmr (200 MHz , DMSO 
-d<sub>6</sub> );de 2.44 (3 H, s ), 2.59 (2 H, t, J=7.4Hz ), 
2.63 (2 H, t, J=7.1Hz ), 3.68 (2 H, t, J=7.1Hz ), 3.84 (2 H, t, 
J=7.1Hz), 8.47(1 H,s ),12.36(1 H, brs ). 

[0583] 

Reference Example 1 68 

3 - (2 -methyl -5-oxo -6, 7-dihydro -5H-pyrido [2 and 3 -d ] 
pyrimidine -8-yl ) propanoic acid one hydrochloric acid 
(0.815 g ) in tetrahydrofuran (20 ml ) 6 hours was 
agitatedunder room temperature suspension, 1 
-hydroxybenzotriazole azole monohydrate (0.46 g ), 1 
-Boc-piperazine (0.62 g ) and 1 -ethyl -3- including (3 
-dimethylaminopropyl jpl 1 ) carbodiimide (0.69 g ). 

It concentrated reaction mixture , in residue , it made 
alkalinity with the saturated sodium bicarbonate * water 
including ethylacetate: and water, extracted. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (ethylacetate rmethyl 
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X 4-[3-(2-yT;U-5-7|-+V-6,7-vtKn-5H-t 0| J 
K[2,3-d]f'J5^>-8--f;U)^Pt 0 ^--;U]tf/<^ 

'H-NMR(200MHz, CDCI3) 6 1.48(9H, s), 2. 
70(2H, t, J=7.2Hz), 2.76(2H, t,J=7.0Hz), 3.38- 
3.65(8H, m), 3.77(2H, t, J=7.2Hz), 3.95(2H, 
t, J=7.0Hz),8.70(lH, s). 

[0584] 

169 

4-[3-(2->7;U-5-**y-6J-vfcKP-5H-t 0 'JK 
[2 ) 3-d]fcf'J5v?>-8-'f;U)^Ptf^--^]tf'< : 7i? 

>-i-*;utK>k tert-^;i/xx-r;Kiog)^y^ 

;U7;U3-yU(20ml)l=»j«,**TlcBHtLte 

KfcjSSSillcRU 1 BMttttft. M. * 
^*D^.KKx^u-ettdiLfco 



X^;U)l?fflillLT,4-[3-(5-tKP+v-2->^;U- 
6,7-vtKP-5H-t 0, JK[2,3-d]t < ''J£v>-8-'r>/U) 
-?nt?7t—)\,]\£'< 1 7*}y-l-l3)\,7\t^M tert-^T 

'H-NMR(200MHz, CDCI3) 5 1.47(9H, s), 1. 
70-2.20(2H, m), 2.45(3H, s), 2.72(2H, t, J=7. 
5Hz), 3.35-4.05(1 2H, m), 4.73(1 H, t, J=3.6H 
z), 7.96(1H, s). 

[0585] 

###|J 170 

3-<7PP7i/**>7-'J>(2.2g)*Bi|x^;U(6 
0ml)l=Jf». h l Jx^;UTS>(1.54ml)^*P^.fc 

flL 7K*Tic<>-lf^^;u^;u^p | JK(i.94 

fee 

MET. ;1$SLT. N-[3-(3--i7PP7i/*vpi 
=;U]^>-lf>^JW7tC/7SK(1.65g)^Slfttttt 

'H-NMR(200MHz, CDC1 3 +D 2 0) (5 6.70-6.95 
(5H, m), 7.00-7.35(3H, m), 7.40-7.65(3H, m), 
7.75-7.86(2H, m). 
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alcohol =10:1 ),crystallization did from diisopropyl ether jpl 1 
and 4 - it acquired [3 - (2 -methyl -5-oxo -6, 7-dihydro 
-5H-pyrido [2 and 3 -d ] pyrimidine -8-yl ) propanoyl ] 
piperazine -1- carboxylic acid t- butyl ester (1.02 g ) as 
colorless crystal . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.48 (9 H, s ), 2.70 (2 H, t, J=7.2Hz ), 2.76 (2 H, t, J=7.0Hz ), 
3.38 - 3.65 (8 H, m ), 3.77 (2 H, t, J=7.2Hz ), 3.95(2 H, 1, 
J=7.0Hz), 8.70(1 H,s). 

[0584] 

Reference Example 1 69 

4 - While melting [3 - (2 -methyl -5-oxo -6, 7-dihydro 
-5H-pyrido [2 and 3 -d ] pyrimidine -8-yl ) propanoyl ] 
piperazine -1- carboxylic acid t- butyl ester (1.0 g ) in methyl 
alcohol (20 ml ), agitating in the under ice cooling it added 
hydrogenation boron sodium (0.2 g ). 

You reset reaction mixture to room temperature , you 
extracted with ethylacetate 1 hour agitation later, including 
concentration and water. 

After drying organic layer with sodium sulfate , refining 
concentration and the residue with basic 
[shirikagerukuromatogurafii ] (ethylacetate ), 4 - it acquired 
[3 - (5 -hydroxy -2- methyl -6, 7-dihydro -5H-pyrido [2 and 3 
-d ] pyrimidine -8-yl ) propanoyl ] piperazine -1- carboxylic 
acid t- butyl ester (1 .5 g ) as the colorless crystal . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.47 (9 H, s ), 1.70 - 2.20 (2 H, m ), 2.45 (3 H, s ), 2.72 (2 H, 
t, J=7.5Hz ), 3.35 - 4.05(12 H, m ), 4.73 (1 H, t, J=3.6Hz ), 
7.96 (1 H, s ). 

[0585] 

Reference Example 170 

3 -chlorophenoxy aniline it melted (2.2 g ) in ethylacetate (60 
ml ), after adding triethylamine (1.54 ml ),to under ice cooling 
it dripped benzene sulfonyl chloride (1.94 g ), 2 hours , 
furthermore 2 hours agitated under room temperature . 

In reaction mixture you washed extraction and organic layer 
in order of dilute hydrochloric acid , saturated saline including 
water, dried with sodium sulfate . 

Under vacuum , concentrating, it acquired N- [3 - (3 
-chlorophenoxy ) phenyl ] [benzensuruhonamido ] (1.65 g ) as 
the colorless oil . 

<sup>l</sup>H-nmr (200 MHz , 

CDCKsub>3</sub>+D<sub>2</sub>0 );de 6.70 - 6.95 (5 H, 
m ), 7.00 - 7.35 (3 H, m ), 7.40 - 7.65 (3 H, m ), 7.75 -7.86 (2 
H,m). 
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[0586] 
#%#J 171 

3-^PP7xy+v7^ l J>(2.2g)^if^X^;U(6 
0ml)lC?g» % hUX^U7S>(1.54ml)£}jn*fc 

**Tlcy*>^;u*^;u^p«jK(l.26g)t 

MET, SttLT* N-[3-(3-£PP?x/+vpx 
-JU]>^>X;L,^>7=K(2g)^^fe;fitt^<tL 

1 H-NMR(200MHz, CDC1 3 ) (5 3.05(3H, s), 6. 
59(1 H, brs), 6.77-6.85(1 H, m), 6.86-7.02(4H, 
m), 7.05-7. 18(1H, m), 7.26(1H, d, J=8.4Hz), 
7.34(1H, d, J=8.0Hz). 

[0587] 

172 

3-(2-^5 1 ;U-5-^-+V-6 5 7-vtKP-5H-t 0, JK[2 J 3- 
d]eU5S?>-8--f;U)^Pe*>M-ttlt(2.72g) 

h5tKn75>(6Qml)lzKa. HJx^;u7 
5>(1.4ml), l-tKP^rV^^yhUTV— 
7K*P^(0.46g) s 2-75> f X5 1 ;U^E;U^U>(1.62g) 

5.1/ i-xy;u-3-(3-s?>*jUT5-/^Ptf;i/)*;b 
*s?^5K(2.4g)*ip^MSTic 17 n*iaa»L 

T?ft»Lfc 0 

>7PTh^^-(fF^x^;u)TrfflM, x— r 
JI/cWembLT 3-(2-/^U-5-:t+7-6,7-vt 

;U/t^ , J>-4-f;u-x^;u)^p/O75K(2.02g)S 

1 H-NMR(200MHz 5 CDC1 3 ) 5 2.38-2.50(6H, 
m), 2.56(3H, s), 2.56-2.76(4H, m), 3.36(2H, 
q, J=5.7Hz), 3.62-3. 80(4H, m), 3.73(2H, t, J- 
6.4Hz), 3.98(2H,t, J=6.4Hz), 6.04-6.20(lH, 
m), 8.70(1 H, s). 

[0588] 

##0J 173 

2-^;U-7,8-vtKP-6H-tf'JK[2,3-d]t 0| JSv>- 
5-^>(0.97g)|Ch^X>(10ml)5i;»7KfFM(l 



[0586] 

Reference Example 171 

3 -chlorophenoxy aniline it melted (2.2 g ) in ethylacetate (60 
ml ), after adding triethylamine (1 .54 ml ),to under ice cooling 
it dripped methane sulfonyl chloride (1.26 g ), 2 hours 
agitated. 

In reaction mixture you washed extraction and organic layer 
in order of dilute hydrochloric acid , saturated saline including 
water, dried with sodium sulfate . 

Under vacuum , concentrating, it acquired N- [3 - (3 
-chlorophenoxy ) phenyl ] methane sulfonamide (2 g ) as 
colorless oil . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
3.05 (3 H, s ), 6.59 (1 H, brs ), 6.77 - 6.85 (1 H, m ), 6.86 - 
7.02 (4 H, m ), 7.05 -7.18 (1 H, m ), 7.26 (1 H, d, J=8.4Hz ), 
7.34(1 H, d, J=8.0Hz). 

[0587] 

Reference Example 1 72 

3 - (2 -methyl -5-oxo -6, 7-dihydro -5H-pyrido [2 and 3 -d ] 
pyrimidine -8-yl ) propanoic acid one hydrochloric acid (2.72 
g ) in tetrahydrofuran (60 ml ) 1 7 hours was agitatedunder 
room temperature suspension and triethylamine (1.4 ml ), 1 
-hydroxybenzotriazole azole monohydrate (0.46 g ), 2 
-aminoethyl morpholine (1.62 g ) and 1 -ethyl -3- including (3 
-dimethylaminopropyl jpl 1 ) carbodiimide (2.4 g ). 

It concentrated reaction mixture , in residue , it extracted 
including the ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with basic 
[shirikagerukaramukui omatogurafii ](ethylacetate ), 
crystallization did from ether and 3 - (2 -methyl -5-oxo -6, 
7-dihydro -5H-pyrido [2 and 3 -d ] pyrimidine -8-yl ) -N- it 
acquired (2 -morpholine -4- yl -ethyl ) propane amide (2.02 
g ) as colorless crystal . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
2.38 - 2.50 (6 H, m ), 2.56 (3 H, s ), 2.56 - 2.76 (4 H, m ), 
3.36 (2 H, q, J=5.7Hz ), 3.62 -3.80 (4 H, m ), 3.73 (2 H, t, 
J=6.4Hz ), 3.98 (2 H, 1, J-6.4Hz ), 6.04 - 6.20 (1 H, m ), 8.70 
(1 H,s). 

[0588] 

Reference Example 173 

2 -methyl -7, 8-dihydro -6H-pyrido 3 hours heating and 
refluxing it did in [2 and 3 -d ] pyrimidine -5-on (0.97 g ) 
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mi^iPK. 3 isiHiinJHiaa&Lfc. 

fijs*i=ftK**7hy^A**jn*.7;i'* , j 
tttLfca. wnx^^jDjtam, nuns 

tZo 

MET, MU »a*^U*y^*TA^P-7 

IpffiltLT 8-T-feT>/l/-2-^;i/-7 ( 8-vtKa-6H 
-t°'JK[2,3-d]t O| J5v>-5-7l->(0.9g)$^fe$£B B B 
irLT#7i 0 

'H-NMR(200MHz, CDCI3) 6 2.71(3H, s), 2. 
74(3H, s), 2.78(2H, t, J=6.8Hz),4.28(2H, t, J= 
6.8Hz), 9.06(1 H, s). 

[0589] 

174 

2-75y^^-7xy— ;i/(6.26g)ai/T-h5^;U 
7> : E-'7A3-vK(0.93g)£ 10%*B*W-MJ 
^A7jC(100ml)S.i;hJUX>(100ml)lC-§^. ^ 

(7.05g)£;TST. Ml- 5 B#MiiM*Lfc. 

T*jfc#U MH-MJ^ArfcHLfc. 

J*ETlc»IBU 2-(2--hP7x-^x;^T- 
;upx-;U7S>(13.5g)£«fe, ! atttti:LTfc 

'H-NMR(200MHz,CDCl 3 ) (5 4.29(2H,brs), 6.75- 
6.92(3H,m), 7.10-7.50(4H,m), 8.28(1 H,dd,J=l. 
2,8.0Hz). 

[0590] 

##0IJ 175 

2-(2--hP7x^;UX^7T-;i')7x^JU75> 
(2.46g)*bf' Ji?>(6ml)ICjS».«|*ftlft(3g)* 
flQ*. 50 deg C lci)P;STIC 15 ftfflMftLtzo 

fro 

T. N-[2-(2--hP7i-,ll/X^77-^)7i- 
;U]7-fe*5K(2.1g)£*feiSai:LTfcfc. 

'H-NMR(200MHz,CDCl 3 ) <5 2.06(3H,s), 6.71(1 
H,dd,J=1.6,8.0Hz), 7.16-7.65(5H,m), 8.10(lH,b 
rs), 8.30(lH,dd,J=1.8,8.0Hz), 8.53(1 H,d,J=8.0H 
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toluene (10 ml ) and including acetic anhydride (1 ml ). 

In reaction mixture after making alkalinity including sodium 
bicarbonate water , you washedextraction and organic layer 
with saturated saline including ethylacetate , driedwith 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] 
(ethylacetate ),crystallization did from ether and 8 -acetyl -2- 
methyl -7, 8-dihydro -6H-pyrido it acquired [2 and 3 -d ] 
pyrimidine -5-on (0.9 g )as colorless crystal . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
2.71 (3 H, s ) } 2.74 (3 H, s ), 2.78 (2 H, t, J=6.8Hz ), 4.28 (2 
H, t, J=6.8Hz ), 9.06 (1 H, s ). 

[0589] 

Reference Example 1 74 

While 2 -amino thiophenol (6.26 g ) and 10% sodium 
hydroxide water (100 ml ) and melting 
[tetorabuchiruanmoniumuyoojido ] (0.93 g ) in toluene (100 
ml ), agitating under room temperature , it dripped o-fluoro 
nitrobenzene (7.05 g ), furthermore 5 hours agitated. 

It extracted reaction mixture with toluene , washed organic 
layer with the saturated saline , dried with sodium sulfate . 

It concentrated under vacuum , 2 - it acquired (2 -nitrophenyl 
sulfanyl ) phenyl amine (13.5 g ) as brown oily substance . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
4.29 (2 H, brs ), 6.75 - 6.92 (3 H, m ), 7.10 - 7.50 (4 H, m ), 
8.28(1 H, dd, J=1.2,8.0Hz). 

[0590] 

Reference Example 175 

2 - It melted (2 -nitrophenyl sulfanyl ) phenyl amine (2.46 g ) 
in pyridine (6 ml ), in 50 deg C 1 5 hoursit agitated under 
heating including acetic anhydride (3 g ). 

It concentrated reaction mixture , in residue , it made 
alkalinity with the saturated sodium bicarbonate * water 
including ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

It concentrated under vacuum , crystallization did residue 
from the ether , it acquired N- [2 - (2 -nitrophenyl sulfanyl ) 
phenyl ] acetamide (2.1 g ) as yellow crystal . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
2.06 (3 H,s), 6.71 (1 H, dd 3 J=1.6, 8.0Hz), 7.16-7.65 (5 H, 
m), 8.10(1 H,brs ), 8.30(1 H, dd, J=1.8, 8.0Hz ), 8.53(1 H, 
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[0591] 

176 

n-[2-(2-— hn^x-^x;u77^-;u)^xii>/U]T 

■fe$5K(2.0g)$ 50°/o^;L/T;U=]— ;U7K(100ml) 
*<b*^2/^A(0.39g)ai;fttt(3.87 

*ETlC»<gLT, N-[2-(2-7£/?x-;UX;U 
?7XjUpx^U]7**5K(1.61g)£*tfelSffi 
fcLTWfc. 

l H-NMR(200MHz,CDCl 3 )<$2.16(3H,s), 4.27(2 
H,s), 6.65-6.80(2H,m), 6.98-7.40(5H,m), 7.92 
(lH,brs), 8.17(lH,d,J=8.0Hz). 

[0592] 

in 

— JU(12ml)&tf lN-7K^<b-t-h'J^A(5ml)[C?g 
$,2-?P^-5-XhP^;>r7x:/(0.94g)£AP*, 
SSTlC5l»|H]«»Lfco 

MET, XffiU 8**5/«J*$%*5A$P"* 
h^^-f-(^-y->:Bi|x^jU=2:l)-efll». 
^^M&SkitLX. 2-(5--hPT*7x>- 

, H-NMR(200MHz,CDCl 3 ) S4.38(2H,s), 6.80-6. 
90(3H,m), 7.20-7.40(lH,m), 7.47(1 H,dd,J= 1.6, 
7.8Hz), 7.74(1 H,d,J=4.4Hz). 

[0593] 

178 

3-75-/-<>4f>^— JU(0.63g)£p^;U7JUP 
— ;U(12ml)ai/ lN-*»<b-J-MJ^A(5ml)(Z» 
2-?P^-5--hP^:f 7x>(0.94g)£jjD*_s 

»aTrci6BMna#Lfco 

»3tic, i»x^u»tf*s ftp 
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d, J=8.0Hz ). 
[0591] 

Reference Example 1 76 

It melted N- [2 - (2 -nitrophenyl sulfanyl ) phenyl ] acetamide 
(2.0 g ) in 50% methyl alcohol water (100 ml ), 2 hours 
heating and refluxing it did calcium chloride (0.39 g ) and 
including iron decimeter (3.87 g ). 

It filtered insoluble matter , concentrated filtrate , in residue , 
itextracted including ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Concentrating under vacuum , it acquired N- [2 - (2 -amino 
phenyl sulfanyl ) phenyl ] acetamide (1.61 g ) as yellow 
crystal. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
2.16 (3 H, s ), 4.27 (2 H, s ), 6.65 - 6.80 (2 H, m ), 6.98 - 7.40 
(5 H, m ), 7.92(1 H, brs ), 8.17 (1 H, d, J=8.0Hz ). 

[0592] 

Reference Example 177 

2 -amino benzenethiol methyl alcohol (12 ml ) and it melted 
(0.63 g ) in 1 N- sodium hydroxide (5 ml ), 5 hours itagitated 
under room temperature 2 -bromo -5-nitro thiophene 
including (0.94 g ). 

It concentrated reaction mixture , in residue , it made 
alkalinity with the saturated sodium bicarbonate * water 
including ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (hexane :ethylacetate 
=2:1 ),crystallization did from hexane , 2 - it acquired (5 
-nitro thiophene -2- yl sulfanyl ) phenyl amine (0.206 g ) as 
the yellow crystal . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
4.38 (2 H, s ), 6.80 - 6.90 (3 H, m ), 7.20 - 7.40 (1 H, m ), 
7.47 (1 H, dd, J=l .6, 7.8Hz ), 7.74(1 H, d, J=4.4Hz ). 

[0593] 

Reference Example 1 78 

3 -amino benzenethiol methyl alcohol (12 ml ) and it melted 
(0.63 g ) in 1 N- sodium hydroxide (5 ml ), 16 hours itagitated 
under room temperature 2 -bromo -5-nitro thiophene 
including (0.94 g ). 

It concentrated reaction mixture , in residue , it made 
alkalinity with the saturated sodium bicarbonate * water 
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fee 

MET, XflgU ?i^v'J*^;u*^A^7P7 
K^77-f-(^*-y->:»||l^;U-2:l)-C||«, 

^*-9->«fey<es<bLT. 2-(5--kpt^i>- 

• 2--f^UX^7T-;i/Pi— ;U75>(0.887g)SJt 

'H-NMR(200MHz,CDCl 3 ) «5 3.79(2H,s), 6.64-6. 
92(3H,m), 6.95(1 H,d,J=4.4Hz), 7.18(lH,dd,J=7. 
6,8.0Hz), 7.77(lH,d,J=4.4Hz). 

[0594] 

179 

3--i7PPK>-b*>^— ;u(0.58g)^>^;i/7;U3 

— JU(12mI)&tf lN-Tk^b^-h'J ^ A(5ml)ICjg 
ft* 2-^ r P : E-5--hP5 1 ^x>(0.94g)^Q^., 
MSTIC 3 B*MHM*Lfc. 

MET. SflgU 8UI£v'J;b<f Jl^A^PV 
hy77«f-(^*-y-^:R»x^;u-4:l)"C««L 
1, 2-(3-<7PP^x-;u7.;u77-;u)-5--hP5 1 

*7i>(0.99g)SJtfeatt«BtLT#fc. 

'H-NMR(200MHz,CDCl 3 )«5 7.07(lH,d,J=4.4H 
z), 7.30-7.42(4H,m), 7.82(lH,d,J=4.4Hz). 

[0595] 

#%0lJ 180 

2-(3-'i7PP^x-;UX;U77-;U)-5--hP ; ? 1 7|-7 
x>(0.99g)£ 90%£7.Kt- h7 1 K P Z>? >(50ml) 
IC*»»*<b*^*>^A(0.222g)ai;«t»(0.46 
g)£*DX., 6 B#|H]J]Dj»i83tLfco 

*ETI=21I6L"C» 5-(3--?PP7x-^7.;U77 
=;U)7*7x>-2->Ob7S>(0.4g)£**afe;g| 

'H-NMR(200MHz,CDCl 3 )fi4.05(2H,s), 6.13(1 
H,d,J=3.6Hz), 6.9(1 H,d,J=3.6Hz), 7.00-7.25(4 
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including ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (hexane :ethylacetate 
=2:1 ),crystallization did from hexane , 2 - it acquired (5 
-nitro thiophene -2- yl sulfanyl ) phenyl amine (0.887 g ) as 
the yellow crystal . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
3.79 (2 H, s ), 6.64 - 6.92 (3 H, m ), 6.95 (1 H, d, J=4.4Hz ), 
7.18 (1 H, dd, J=7.6, 8.0Hz ), 7.77 (1 H, d, J=4.4Hz). 

[0594] 

Reference Example 179 

3 -chlorobenzene thiol methyl alcohol (12 ml ) and it melted 
(0.58 g ) in 1 N- sodium hydroxide (5 ml ), 3 hours itagitated 
under room temperature 2 -bromo -5-nitro thiophene 
including (0.94 g ). 

It concentrated reaction mixture , in residue , it made 
alkalinity with the saturated sodium bicarbonate * water 
including ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (hexane :ethylacetate 
=4:1), 2- (3 -chlorophenyl sulfanyl ) - 5 -nitro thiophene it 
acquired (0.99 g ) as yellow oil . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
7.07 (1 H, d, J=4.4Hz ), 7.30 - 7.42 (4 H, m ), 7.82 (1 H, d, 
J=4.4Hz). 

[0595] 

Reference Example 180 

2 - (3 -chlorophenyl sulfanyl ) - 5 -nitro thiophene it melted 
(0.99 g ) in 90% water-containing tetrahydrofuran * (50 ml ), 
6 hours heating and refluxing it did calcium chloride (0.222 
g ) and including iron decimeter (0.46 g ). 

It filtered insoluble matter , concentrated filtrate , in residue , 
itextracted including ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Concentrating under vacuum , 5 - it acquired (3 -chlorophenyl 
sulfanyl ) thiophene -2- ylamine (0.4 g ) as the reddish brown 
oil. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
4.05 (2 H, s ), 6.13 (1 H, d, J=3.6Hz ), 6.9 (1 H, d, J=3.6Hz ), 
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H,m). 
[0596] 
##0J 181 

;K10ml)atfh l jXTJI/75>(1.6ml)l3»af % o- 
T7;U:t^-xhP^:^>(1.55g)£inx.. ^;ST 
\z 5 B*|IIHM*Lfc. 

T?tt«Lfco 

MET, aa*5/U*^;u*5A^PV 
hy57-f-Cv*-y->«»X^JU=8:l)T?«S, 
^*-9->«fcytefl<bLT. 2-(2-xhP7x-;UX 

;u77-;u)^7i>(i.7g)*ltfelgfitLT» 

, H-NMR(200MHz,CDCI 3 ) 8 6.96(lH,dd,J=1.4,8. 
4Hz), 7.15-7.35(2H,m), 7.30-7.50(2H,m), 7.67 
(lH,dd,J=l. 4,5.4Hz), 8.26(lH,dd,J=1.4,8.4Hz). 



[0597] 

#%#] 182 

2>(2--hP^xn;ux;U7T~;i/)^^x>((1.6 
3g)£ 80%>5 1 ;U7;U=i-;U7K(100ml)IC;gfi| > 

tt<b*;u?/^A(o.39g)ai;ttl9(i.95g)*ln^. 

3 B#M*p»asitLfco^»«D*5ffl,?>a*ai 

>-2--f;ux;u^T-;upxn;u7S>(i.4g)^^ 

fe;Stttl<tLTt#/i:o 1 H-NMR(200MHz,CDCl3) 
S4.32(2H,s), 6.62-6.77(2H,m), 6.92-6.99(lH, 
m), 7.10-7.20(2H,m), 7.22-7.32(lH,m), 7.36-7. 
45(1 H,m).) 

[0598] 

##« 183 

4->h*V / <>v;U75>(7.72g,56.3mmol)<7)X 
>U»S(50ml)lC7$WUKx*;U(6.20g) 

sftttesa? 19 ftinattLfe. 

fifES^«l*aET. XffiU N-(4-p<h*v"< 
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7.00 - 7.25 (4 H, m ). 
[0596] 

Reference Example 1 8 1 

2 -mercapto thiophene methyl alcohol (10 ml ) and it melted 
(1 .16 g ) in triethylamine (1.6 ml ), 5 hours itagitated under 
room temperature including o-fluoro -nitrobenzene (1.55 g ). 

It concentrated reaction mixture , in residue , it made 
alkalinity with the saturated sodium bicarbonate * water 
including ethylacetate and water. 

You washed organic layer with saturated saline , dried with 
sodium sulfate . 

Under vacuum , it concentrated, refined residue with 
[shirikagerukaramukuromatogurafii ] (hexane :ethylacetate 
=8: 1 ),crystallization did from hexane , 2 - it acquired (2 
-nitrophenyl sulfanyl ) thiophene (1.7 g ) as the yellow 
crystal . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
6.96 (1 H, dd, J=1.4, 8.4Hz ), 7.15 - 7.35 (2 H, m ), 7.30 - 
7.50 (2 H, m ), 7.67 (1 H, dd, J=1.4, 5.4Hz ), 8.26(1 H, dd, 
J=1.4,8.4Hz). 

[0597] 

Reference Example 1 82 

2 - It melted (2 -nitrophenyl sulfanyl ) thiophene (1 .63 g ) in 
80% methyl alcohol water (100 ml ), 3 hours heating and 
refluxing it did calcium chloride (0.39 g ) and including iron 
decimeter (1 .95 g ). It filtered insoluble matter , concentrated 
filtrate , in residue , itextracted including ethylacetate and 
water. You washed organic layer with saturated saline , dried 
with sodium sulfate . Concentrating under vacuum , 2 - it 
acquired (thiophene -2- yl sulfanyl ) phenyl amine (1.4 g ) as 
the colorless oil . <sup>l</sup>H-nrnr (200 MHz , 
CDCKsub>3</sub> );de 4.32 (2 H, s ), 6.62 - 6.77 (2 H, m ), 
6.92 - 6.99 (1 H, m ), 7.10 - 7.20 (2 H, m ),7.22 - 7.32 (1 H, 
m), 7.36 -7.45 (1 H, m ). ) 

[0598] 

Reference Example 1 83 

4 -methoxy benzylamine ethyl acrylate (6.20 g ) was dripped 
to ethanol solution (50 ml ) of (7.72 g, 56.3mmol ). 

mixture 19 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , N- (4 
-methoxy benzyl ) - the;be-alanine ethyl it acquired (9.61 g ) 
as crude oil . 
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[0599] 
##0IJ 184 

(2.18g, 10.9mmol), N-(4-> h+v^>v;i/)-i8 - 
T^->x^;K3.50g)Si;K^-fh l J r >A(1.27 
g)£x$/-,/l,(50ml)l::;l££-feK 90 deg C V 
1.5 B*IWaM*Lfc. 

ml)^iP^./i 0 

iK*»* *(100ml x 2)ifttf fi«*tt*(50ml) 

^□■7h^77-f-(^^-9->:KKx^;U=3:l^ 
2: 1 )T*HS L . 4-[N-(3-X v-3-** 7?P If 
yU).N-(4-^h+v^>v;U)7S/]-2-^^;U-5-t'' 
U5$?>*;i/7K>i|X^^(4.15g)**fe+-f^t 
Ltffc„ 

'H-NMR(200MHz,CDCl 3 ) 5 1.23(3H,t,J=7.2Hz), 
1.28(3H,t,J=7.0Hz), 2.54(3H,s), 2.64(2H,t,J=7. 
1Hz), 3.72(2H,t,J=7.1Hz), 3.79(3H,s), 4.09(2H, 
q,J=7.1Hz), 4.24(2H,q,J=7.1Hz), 4.65(2H,s), 6. 
83(2H,d,J=8.4Hz), 7.12(2H,d,J=8.4Hz), 8.53(1 
H,s). 

[0600] 

185 

7k*^b^"h l J't7A(60%:0.45g)^X'$!y-^(20m 
l)l=*8*tf. ^h'J^Axh+vKx^y-^jg 
*£H8U4-[N-0-XMr*>-3-:i-*V?ntf;U) 
.N-(4-^h+v'<>v;ix)T5y]-2-> ; 3 L J /U-5-t 0| J5 
V>*;U/t?>^X^;K4.l3g % io.3mmoi)a>x$ 
/-;Uj§;l(30ml)l^lTLfc o 

JI^KB* 90 deg C 7? 15 #IH8M*Lfc. 

<#t>*lfcHft£*(75ml)IZ^;S£-e\ 

S*** jtifiLs ft«*t!\ 5-LKp*v-8-(4-/ 
h+V'<>v;U)-2-/f i ;U-7,8-i?tKPt 0| JK[2 ) 3- 
d]t O| J5v>-6-*;U7t?>^x^;K3.09g)^Hfe 

mpll2-115 deg C. 
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this compound above this without refining it used for 
followingreaction. 

[0599] 

Reference Example 1 84 

4 -chloro -2- methyl -5-pyrimidine carboxylic acid ethyl (2.18 
g, 10.9mmol ), N- (4 -methoxy benzyl ) - the;be -alanine ethyl 
(3.50 g ) and mixing sodium carbonate (1.27 g )to ethanol (50 
ml ), 1 .5 hours it agitated with 90 deg C. 

reaction mixture was concentrated under vacuum , 
ethylacetate (300 ml ) was added. 

mixture water (100 ml X 2 ) and was washed with saturated 
saline (50 ml ). 

organic layer was dried with anhydrous magnesium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=3:1 *2:1 ), 4 - [N- (3 -ethoxy -3- oxo propyl ) -N- (4 
-methoxy benzyl ) amino ] - 2 -methyl -5-pyrimidine 
carboxylic acid ethyl it acquired (4.15 g ) as brown color oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .23 (3 H, t, J=7.2Hz ), 1 .28 (3 H } t, J=7.0Hz ), 2.54 (3 H, s ), 
2.64 (2 H, t, J=7.1Hz ), 3.72 (2 H, t, J=7.1Hz), 3.79 (3 H, 
s ),4.09 (2 H, q, J=7.1Hz ), 4.24 (2 H, q 3 J=7.1Hz ), 4.65 (2 H, 
s ), 6.83 (2 H, d, J=8.4Hz ), 7.12 (2 H, d, J=8.4Hz ), 8.53 (1 
H,s). 

[0600] 

Reference Example 1 85 

Melting sodium hydride (60%: 0.45 g ) in ethanol (20 ml ), 
you adjusted sodium ethoxide ethanol solution , 4 - [N- (3 
-ethoxy -3- oxo propyl ) -N- (4 -methoxy benzyl ) amino ] -2 
-methyl -5-pyrimidine carboxylic acid ethyl dripped to 
ethanol solution (30 ml ) of (4.13 g, 10.3mmol ). 

mixture 1 5 min was agitated with 90 deg C. 

After air cooling , it filtered reaction mixture , washed with 
ethanol of the trace . 

Suspension doing solid which it acquires in water (75 ml ), 
itneutralized making use of acetic acid . 

It filtered mixture , dried, 5 -hydroxy -8- (4 -methoxy benzyl ) 
- 2 -methyl -7, 8-dihydro pyrido it acquired the[2 and 3 -d ] 
pyrimidine -6-carboxylic acid ethyl (3.09 g ) as yellow 
crystal . 

mpll2-115deg C. 
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C,oH 21 N 3 



0 4 -LlH 2 0ctLT 



elemental analysis values 

C<sub> 1 9</sub>H<sub>2 1 </sub>N<sub>3</sub>0<sub>4</sub>* 1 . 1 H<sub>2</sub>0 
doing 



Calcd:C,60.82;H,6.23;N, 11.20. 

Found:C,60.63;H,5.86;N,l 1 .08. 

, H-NMR(200MHz,CDCl 3 ,keto:enol=3 : 1 ) d 1 .2 1 
(0.75H,t,J=6.8Hz), 1.28(2.25H,t,J=7.2Hz), 2.50 
(2.25H,s), 2.60(0.75H,s), 3.81(3H,s), 4.23(2H, 
q,J=7.1Hz), 4.28(2H,s), 4.74(1. 5H,s), 4.90(0.5 
H,br), 6.85-6.91(2H,m), 7.20-7.23(2H,m), 8.35 
(0.75H,s), 8.77(0.25H,s), OH liH^LTUvS: 
lVIR(KBr)1669,1634,1551, 1512,1404,1381, 135 
4,1304,1275,1248,1223cm -1 . 

[0601] 

186 

5-tKP+v-8-(4->h+v^>v;L/)-2->^^-7,8 
-vtKPt 0| JK[2,3-d]t°'J = v>>6-^;U7K>^x 
^;U(2.94g. 8.27mmol)£ 6 *!£J£i£(28ml)|C^ 
1.5 I^IHJnJftJS3lELfco 

£J£;I£%£0 deg CTf*Bfcfc+HJ^A*ffl 
7K(75ml)£iP*_, ft&X^U(200ml+50ml x 2) 

WHx^^:X$y-;U=20:l)-effiillL, 8-(4->h 
+v^>v;U)-2-^;U-7,8-vtKPt 0, JK[2,3-d] 
t°'J^v>-5(6H)-^>(1.77g)^ilfeSS B B a <tLT 

mp79-81 deg C. 
5c*#«rtt C 16 H 17 N 3 0 2 <tLT 



Calcd:C,67.83;H,6.05;N,14.83. 

Found:C,67.87;H,6.01;N,14.86. 

, H-NMR(200MHz,CDCl 3 ) 5 2.58(3H,s), 2.65(2 
H,t,J=7.1Hz), 3.51(2H,t,J=7.1Hz), 3.81(3H,s), 
4.90(2H,s), 6.85-6.90(2H,m), 7.22-7.27(2H,m), 
8.73(lH,s). 

[0602] 

187 



Calcd:C, 60.82;H,6.23;N, 11.20. 

Found:C, 60.63 ;H, 5.86;N, 1 1.08. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub>, 
keto:enol=3:l );de 1.2] (0.75 H, t, J=6.8Hz ), 1.28 (2.25 H, t, 
J=7.2Hz ), 2.50 (2.25 H, s ), 2.60 (0.75 H, s ), 3.81 (3 H, s ), 
4.23 (2 H, q, J=7.1Hz ),4.28 (2 H, s ), 4.74 (1.5 H, s ), 4.90 
(0.5 H, br ), 6.85 - 6.91 (2 H, m ), 7.20 - 7.23 (2 H, m ), 8.35 
(0.75 H, s ),8.77 (0.25 H, s ), as for OH identification the.IR 
which has not been done(KBr) 1669, 1634, 1551, 1512, 
1404, 1381, 1354, 1304, 1275 and 1248, 1223 cm 
<sup>-l</sup>. 

[0601] 

Reference Example 1 86 

5 -hydroxy -8- (4 -methoxy benzyl ) - 2 -methyl -7, 8-dihydro 
pyrido melting [2 and 3 -d ] pyrimidine -6-carboxylic acid 
ethyl (2.94 g, 8.27mmol ) in 6 normal hydrochloric acid (28 
ml ), 1 .5 hours heating and refluxing it did mixture . 

reaction mixture was neutralized with 0 deg C making use of 
sodium hydroxide . 

Including water (75 ml ), it extracted with ethylacetate (200 
ml +50ml X 2 ). 

organic layer was dried with anhydrous magnesium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=1:1 *ethylacetate :ethanol =20: 1 ), 8 - (4 -methoxy benzyl ) - 
2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on it acquired (1 .77 g ) as the colorless crystal . 



mp79-81deg C. 
elemental analysis values 

C<sub>l 6</sub>H<sub>l 7</sub>N<sub>3</sub>0<sub>2</sub> 
doing 

Calcd:C, 67.83;H, 6.05;N, 14.83. 
Found:C, 67.87;H, 6.01 ;N, 14.86. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
2.58 (3 H, s ), 2.65 (2 H, t, J=7.1Hz ), 3.51 (2 H, t, J=7.1Hz ), 
3.81 (3 H, s ), 4.90 (2 H, s ), 6.85 - 6.90(2 H, m ), 7.22 - 7.27 
(2H,m), 8.73(1 H, s ). 

[0602] 

Reference Example 187 
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8-(4-^h+v'<>v;U)-2->^>/U-7,8-vtKPt°iJ 
K[2,3-d]t O| JSv>-5(6H)-7t->(1.08g,3.81mmol) 
&l/6jaSttK(12.0ml)©»*«l*105 deg C 

P^X^;U(300ml+] OOml x 3)T?ft tb Lfco 

»»£*ET, SSL, 8a*«>U*yiU*7A 
ft»X^;U:X^y-^=20:l)-CttttL, 

Kx^;UT-S^ B B a ^tT.LV2-y^;u-7,8-vtKP 

t O| JK[2,3-d]t O| j;v>-5(6H)-^->(0.4lg)^||fe 

•TP BB 

m P 240-242 deg C(#A?). 

'H-NMR(200MHz,CDCl 3 ) (5 2.55(3H,s), 2.74(2 
H,t,J=7.lHz), 3.70(2H,td,J=7.l,2.3Hz), 5.93(1 
H,br), 8.76(lH,s). 

[0603] 

###J 188 

2->^>»U-7,8-vtKot 0, JK[2,3-d]t < ' , J5v>-5(6 
H)oj->(150mg, 0.92mmol) s 7U-<>it(150m 
g). KKa'J^ApOOmg). /^v^AH(15mg) 
Alf 10%/<75/^A-itt*(45iiig)S*(3.0ml)lC 

a***, 2i.5 ftMjQa&aaELfco 

a5ft*ft«T?+ftLfc(pH=6). 

*H^b^h'J^AT'fSfPlCL^PP/+WUA(5 
0mlx5)Tl4aiLfc. 

»«tt*ET, »*U 2-WUtf'JK[2,3-d]tf 
'J55?>-5(8H)-^->(80mg)$tt»JtfeHft:iL 

^<D<b**ttz*ija±*«ii*ric*ofiiei= 

'H-NMR(200MHz,DMSO-d 6 ) 5 2.67(3H,s), 6.17 
(lH,d,J=7.6Hz), 7.94(1 H,d,J=7.8Hz), 9.22(1H, 
s), 12.24(1 H,br). 

[0604] 

###J 189 

2-^Ufcf' JK[2,3-d]tf'J5v>-5(8H)-*>(370 
mg,2J0mnwl);RUy-*->tt<b l j:/(7.5ml)£jI 
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8 - (4 -methoxy benzyl ) - 2 -methyl -7, 8-dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on (1.08 g, 3.81mmol ) and 
mixture of 6 normal hydrochloric acid (12.0 ml ) 24 hours 
was agitated with 105 deg C. 

You poured reaction mixture to saturated sodium bicarbonate 
* aqueous solution , with sodium chloride made the saturated . 

It extracted with ethylacetate (300 ml + 100ml X 3 ). 

organic layer was dried with anhydrous magnesium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagenikaramukuromatogurafii ](hexane rethylacetate 
=l:l*ethylacetate :ethanol =20:1 ), furthermore did 
recrystallization with ethylacetate , 2 -methyl -7, 8-dihydro 
pyrido [2 and 3 -d ] pyrimidine -5 (6 H )-on it acquired (0.41 
g ) as yellow crystal . 

mp240-242deg C (Disassembly). 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
2.55 (3 H, s ), 2.74 (2 H, t, J-7.1Hz ), 3.70 (2 H, td, J=7.1, 
2.3Hz ), 5.93 (1 H, br ), 8.76 (1 H, s ). 

[0603] 

Reference Example 188 

2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 
H ) -on (150 mg , 0.92mmol ), maleic acid (150 mg ), 
potassium carbonate (300 mg ), the palladium black (15 mg ) 
and mixing 10% palladium -carbon (45 mg ) to water (3.0 
ml ), 21.5 hours heating and refluxing it did. 

It made alkalinity after air cooling , making use of sodium 
hydroxide , filtered catalyst , excluded. 

filtrate was neutralized with acetic acid (pH =6 ). 

With sodium chloride it designated water layer as saturated 
and extracted with chloroform (50 ml X 5 ). 

organic layer was dried with anhydrous magnesium sulfate . 

Under vacuum , it removed solvent , 2 -methyl pyrido [2 and 

3 -d ] pyrimidine -5 (8 H ) -on it acquired (80 mg ) roughly as 
pale yellow solid . 

this compound above this without refining it used for 
followingreaction. 

<sup>K/sup>H-nmr (200 MHz , DMSO 
-d<sub>6</sub> );de 2.67 (3 H, s ), 6.17 (1 H, d, J=7.6Hz ), 
7.94 (1 H, d, J=7.8Hz ), 9.22 (1 H, s ), 12.24 (1 H, br ). 

[0604] 

Reference Example 1 89 

2 -methyl pyrido [2 and 3 -d ] pyrimidine -5 (8 H ) -on (370 
mg , 2.30 mm ol ) and mixing phosphorous oxychloride (7.5 
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*4t!\ 1.5 H$IH«#Lfc. 
SfcjK^flBl::** o deg c -QlxiTi.l&mmM 

7K^*P^.s ^X^;U(100ml+50mlx4)T-tt{U 

•5 P "7 h-y : IE ilf;b= 1 : 1 - 

it»xf;i/)T!»«L. 5-^pp-2-/7JH='JK 
[2,3-d]tr'J5i?>(319mg)£fcfeBtt;i:LTff 

fco 

'H-NMR(200MHz,CDCl 3 ) 5 3.01(3H,s), 7.60(1 
H,t,J=5.2Hz), 9.12(lH,d,J=4.8Hz), 9.74(lH,s). 



[0605] 
#*« 190 

:70|f*— h'J;U(100gs 1.82mol)0)X-Si/'— 
S0ml)»jfcl3t»#ACl& 150g)£ 0 deg C T?R 

56**j£ 0 deg C 7** <«#LfcSL 

i±. 7>*-7*X* OdegCtl RIHttttL 
Lfc. 

;i/-x^y— ;u(3:i)-e^;tL,^Pt 0 ^|-75v>^ 
»ffi(130g)*afeS#:fcLT»fco 

'H-NMR(200MHz,DMSO-d 6 ) <5 1 ,17(3H,t,J=7.7 
Hz), 2.41(2H,q,J=7.5Hz), 8.80(2H,brs), 9.13(2 
H,brs). 

[0606] 

#%0lJ 191 

20%7hY^AXb*vKx$/-JU;B;$(659g) 
|cxh+VP'^U>7P>Mi/X5 i ;K209g)ai; 
^Ptf*755?>*H*(102g,966mmol)$0 de 
g C X'Ua^tzo 

»£tt£*»TM B#M«#Lfc«L 90 de g c-e 



ml ), 1 .5 hours it agitated with room temperature . 

It added ice to reaction mixture with 0 deg C, neutralized with 
the saturated sodium bicarbonate * aqueous solution . 

Including water, it extracted with ethylacetate (100 ml +50ml 
X4). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=1 : 1 *ethylacetate ), 5 -chloro -2- methyl pyrido it acquired [2 
and 3 -d ] pyrimidine (319 mg ) as colorless solid . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
3.01 (3 H, s ), 7.60 (1 H, t, J=5.2Hz ), 9.12 (1 H, d, J=4.8Hz ), 
9.74(1 H,s). 

[0605] 

Reference Example 190 

In ethanol (150 ml ) solution of propionitrile (100 g, 

1 .82mol ) hydrochloric: acid gas (Approximately 150 g ) was 

blown with 0 deg C. 

mixture after agitating for a while with 0 deg C, overnight 
stirring was donewith room temperature . 

Under vacuum , it concentrated reaction mixture , it agitated 
for a whileincluding ether . 

It filtered white solid which it precipitated, washed with 
ether ,under vacuum , dried. 

Suspension doing compound which it acquires in ethanol (400 
ml ),while 1 hour agitating ammonia gas with 0 deg C, it 
blew. 

It filtered reaction mixture , washed with ethanol of trace . 

Under vacuum , it concentrated filtrate , it washed crystal 
whichwas precipitated with ether -ethanol (3:1), it acquired 
propio amidine acetate (130 g ) as the white solid . 

<sup>K/sup>H-nmr (200 MHz , DMSO 
-d<sub>6</sub> );de 1.17 (3 H, t, J=7.7Hz ), 2.41 (2 H, q, 
J=7.5Hz ), 8.80 (2 H, <brs ), 9. 1 3 (2 H, brs ). 

[0606] 

Reference Example 191 

[etokishimechirenmaron ] acid diethyl (209 g ) and propio 
amidine acetate (102 g, 966mmol ) was added to 20% sodium 
ethoxide ethanol solution (659 g ) with 0 deg C. 

mixture with room temperature 1 hour after agitating, 4 hours 
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JE(S5E£1!j£«ET. XffiU x-T,/l<(600ml) 



felSaiLTW::. 

at»£3*ET* gfg£x^U(ii+500 
mlx3)-ettaiLfco 

B£U *rfcHLfceS£»ax 

5-euss;>*^ji«>iii^;i,(33g)t»'ftis» 

£f+:175g„ 
mpl73 deg C. 

5c*»«f fit C 9 H 12 N 2 0 3 «tLT 



Calcd:C,55.09;H,6.16;N,14.28. 

Found:C,55.10;H,5.99;N,14.37. 

'H-NMR(200MHz,CDC]3) (5 1 .38(6H,t,J=7.3Hz), 
2.83(2H,q,J=7.6Hz), 4.38(2H,q,J=7.1Hz), 8.74 
(lH,s), OH l*E)Jtl,"Cl*#l\IR(KBr)1750,165 
1,1584,1493,1285,1223,1175,1157,1073cm" 1 . 



[0607] 

#%0J 192 

l,3-V-hP / <>-b*>(27.25g, 162mmol), 4-2 P 
P 7i J— )l(2 1 .9g)& Ifm it -h 'J 0 A(24.6g)£ 
DMF(500ml)lC;I££t!\ 150 deg C V 12.5 B# 
M«*Lfc. 

;I^^^7j<(600ml+400mlx5), 1 fafefrUtlti- 
KU^A7K5ti«(200ml). teWftH^MJ^A* 
»*(200ml)» 7K(400ml x 2)&t;ffi|D***(20 
Oml)"Cft*Lfc. 
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was agitatedwith 90 deg C. 

reaction mixture was concentrated under vacuum , ether (600 
ml ) was added. 

mixture 6 hours after agitating, was filtered with room 
temperature . 

It dried solid which it acquires, it neutralized with acetic acid 
including water (600 ml ). 

mixture overnight stirring was done with room temperature . 

It filtered crystal which it precipitated, dried, 2 -ethyl -4- 
hydroxy -5-pyrimidine carboxylic acid ethyl itacquired (142 
g ) as colorless crystal . 

Under vacuum , it concentrated filtrate somewhat, extracted 
with ethylacetate (1 l+500ml X 3 ). 

organic layer was dried with anhydrous magnesium sulfate . 

Under vacuum , it removed solvent , it washed crystal which 
wasprecipitated with ethylacetate -ether , 2 -ethyl -4- hydroxy 
-5-pyrimidine carboxylic acid ethyl it acquired (33 g ) as 
colorless crystal . 

total :175g. 

mp 173 deg C. 

elemental analysis values 

C<sub>9</sub>H<sub> 1 2</sub>N<sub>2</sub>0<sub>3</sub> 
doing 

Calcd:C, 55.09;H, 6.1 6;N, 14.28. 
Found:C, 55.10;H, 5.99;N, 14.37. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.38 (6 H, t, J=7.3Hz ), 2.83 (2 H, q, J=7.6Hz ), 4.38 (2 H, q, 
J=7.1Hz ), 8.74 (1 H, s ), as for OH the identification the.IR 
which has not been done (KBr) 1750, 1651, 1584, 
1493,1285, 1223, 1 175, 1157 and 1073 cm <sup>- l</sup>. 

[0607] 

Reference Example 192 

1 and 3 -dinitrobenzene (27.25 g, 162mmol ), 4 -chlorophenol 
(21.9 g ) and mixing potassium carbonate (24.6 g ) to DMF 
(500 ml ), 12.5 hours it agitated with 150 deg C. 

reaction mixture was concentrated under vacuum , 
ethylacetate (1.3 1 ) was added. 

mixture water (600 ml +400ml X 5 ), 1 normal sodium 
hydroxide aqueous solution production liquid (200 ml ), 
saturated sodium carbonate aqueous solution (200 ml ), water 
(400 ml X 2 ) and waswashed with saturated saline (200 ml ). 
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»8E£«ET,H£U4-$nn7x=.;u 3--h 
x-x;u(38.4 g )£i|i5i?fe;J-'OU<!:L 

c(D<b**iic*ua±«iiiii-ri=*a>i5eic 

'H-NMR(200MHz,CDCl 3 ) <5 6.97-7.04(2H,m), 
7.29-7.42(3H,m), 7.51(lH,t,J=8.1Hz), 7.79(1H, 
t,J=2.2Hz), 7.94(1 H,ddd,J=8.2,2. 1 ,0.9Hz). 



[0608] 

193 

4-^qp7i— ;u 3--hn?x-JU X— r;U(38. 
4g. 154mmol), i&lfc^Uv"} A(8.54g)&i;il 
5c«fc(51.6g)£ 85%X$y— JU(400ml)lCjKfc3 
t!\ 95 deg C 7? 2.5 B#|H«#Lfco 

U IHfex?ji,(i.51)ai*.fc. 

;I£t&l$7K(500ml+300ml x 4)Xtftt«]*tt7K 
(15Qml)T*ft*L£:. 

^□Vh^^— (A^>:Rilf;i^6:l)-C 
ffiKU 3-(4-?P P7i/4r*>)7-'J>(27.2g)* 

'H-NMR(200MHz,CDCl 3 ) <5 3.70(2H,brs), 6.30- 
6.46(3H,m), 6.91-6.98(2H,m), 7.10(lH,t,J=7.8H 
z), 7.23-7.3 l(2H,m). 

[0609] 

194 

4-tKo+v-5-t 0 'JSi»*;^>^x^;i,(i2.7 
g,75.5mmol)(!:MJx*Jl,75>(10.5ml)£;l£ 

$-frs7J-^>^bU>(ii5g)^ o deg c rim*. 

fc. 

1.5 ftMfttiftaftLfe. 
R(fc;I£1*l£3SET» S$6U ^PP/t>;UA(40 



#*U **l£t&*D***(100ml)"e2fc*U 
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It dried organic layer with anhydrous magnesium sulfate , 
treated with activated carbon . 

Under vacuum , it removed solvent , 4 -chlorophenyl 3- 
nitrophenyl ether jpl 1 it acquired (38.4 g )roughly as brown 
color oyl . 

this compound above this without refining it used for 
followingreaction. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
6.97 - 7.04 (2 H, m ), 7.29 - 7.42 (3 H, m ), 7.51 (1 H, t, 
J=8.1Hz ),7.79 (1 H, t J=2.2Hz ), 7.94(1 H, ddd, J=8.2, 2.1, 
0.9Hz ). 

[0608] 

Reference Example 193 

4 -chlorophenyl 3- nitrophenyl ether jpl 1 (38.4 g, 154mmol ), 
calcium chloride (8.54 g ) and mixing reduced iron (51.6 g ) 
to 85% ethanol (400 ml ), 2.5 hours it agitated with 95 deg C. 

It filtered making use of celite , under vacuum , concentrated 
the filtrate , ethylacetate (1.5 1 ) added. 

mixture water (500 ml +300ml X 4 ) and was washed with 
saturated saline (1 50 ml ). 

organic layer was dried with anhydrous magnesium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=6:1 ), 3 - it acquired (4 -chlorophenoxy ) aniline (27.2 g ) as 
orange oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
3.70 (2 H, brs ), 6.30 - 6.46 (3 H, m ), 6.91 - 6.98 (2 H, m ), 
7.10(1 H, t, J=7.8Hz ), 7.23 -7.31 (2 H,m). 

[0609] 

Reference Example 194 

4 -hydroxy -5-pyrimidine carboxylic acid ethyl (12.7 g, 
75.5mmol ) with mixing triethylamine (10.5 ml ), it added 
phosphorous oxychloride (1 15 g ) with 0 deg C. 

mixture 1 .5 hours heating and refluxing was done. 

Under vacuum , it concentrated reaction mixture , after 
pouring to ice water including chloroform (400 ml ), it 
neutralized with saturated sodium bicarbonate * aqueous 
solution . 

separating it did, washed organic layer with saturated saline 
(100 ml ), dried with the anhydrous magnesium sulfate . 

Including silica gel , after agitating for a while, it filtered. 
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l)T?««L»4-^PD-5-e'JS$?>*;UJt?>|ftX 

'H-NMR(300MHz,CDCl3) 5 1.44(3H,t,J=7.2Hz), 
4.47(2H,t,J=7.1Hz), 9.09(lH,s), 9.14(lH,s). 



[0610] 
###J 195 

N-x^;u-i8-7 : 5->x^ < /K8.8g)at;h l jx^ 

;U75>(1 1 .5ml)£ THF(400ml)IZ;gfl?£-fe!\ 4-£ 
PP-5-fcf'J5v>*;U7t?>^XT;U(10.25g, 54.9 
mmol)0) THF ;"§j$(100ml)£*[]xfco 

a*»SM-e 30 #ma#Lfc. 

SlES^^MET, Xf&U R»x^i,(600 
ml)£iD*.fc 0 

;I£$l£7k(200ml x 3)&t/tt*l*tt7K(100nil) 
'i7PVhy : 7^-(^^>:KKx^;U=3:2)7? 

miSU 4-[>H3o:h*v-3-**v?Pt: ;u)-n- 

x^;UT=/]-5-t° , J5v>^;U^>^X5 1 ;K9.6 

'H-NMR(200MHz,CDCl 3 ) <5 1.21(3H,t,J=7.1Hz), 
1.26(3H,t,J=7.1Hz), 1.38(3H,t,J=7.2Hz), 2.73 
(2H,t,J=7.4Hz), 3.47(2H,q,J=7.1Hz), 3.77(2H,t, 
J=7.3Hz), 4.14(2H,q,J=7.1Hz), 4.35(2H,q,J=7.2 
Hz), 8.54(1 H,s), 8.58(1 H,s). 

[0611] 

**« 196 

ft;$U x$/-;i,(30ml)£}jQ;L, ^MJ^Axh 
*$/Kx*/-^*»*MSU4-[N-(3-lMr-> 
-3-?|-*V^ > PI=^)-N-XT>'l/75y]-5-t 0| J5v> 
*;U7K>^X^JU(9.59g. 32.5mmol)(7)X$/— 
JU5S?S(90nil)lCfllS.fc. 

90 deg C T* I I^IWatfUfc. 

fi(S;1£1*l£3*ET, isJIU 7k(250ml)£}jn?L 

iK£*£ifcl|x^|,(600ml)T?#iajU WfltH 

»«E£«ET. ®£U 8-X^VU-5-th*P4rV- 
7,8-vtKPt°UK[2,3-d]t°'J5v>-6-*;U^>^ 
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Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (chloroform :ethanol 
=20:1 ), 4 -chloro -5-pyrimidine carboxylic acid ethyl it 
acquired (10.3 g ) as black oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.44 (3 H, t, J-7.2HZ ), 4.47 (2 H, t, J=7.1Hz ), 9.09 (1 H, s ), 
9.14(1 H,s). 

[0610] 

Reference Example 195 

N- ethyl -;be -alanine ethyl (8.8 g ) and melting triethylamine 
(1 1 .5 ml ) in THF (400 ml ), 4-chloro -5-pyrimidine 
carboxylic acid ethyl it added THF solution (100 ml ) of 
(10.25 g,54.9mmol). 

mixture 30 min was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (600 ml ) was added. 

mixture water (200 ml X 3 ) and was washed with saturated 
saline (100 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=3:2 ), 4 - [N- (3 -ethoxy -3- oxo propyl ) -N- ethylamino ] - 5 
-pyrimidine carboxylic acid ethyl it acquired (9.63 g ) as 
orange oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .2 1 (3 H, t, J=7. 1 Hz ), 1 .26 (3 H, t, J=7 . 1 Hz ), 1 .38 (3 H, t, 
J=7.2Hz ), 2.73 (2 H, t, J=7.4Hz ), 3.47 (2 H, q, J=7.1Hz ), 
3.77 (2 H, t, J=7.3Hz ),4.14 (2 H, q, J=7.1Hz ), 4.35 (2 H, q, 
J=7.2Hz ), 8.54 (1 H, s ) s 8.58 (1 H, s ). 

[0611] 

Reference Example 196 

twice you washed sodium hydride (60%: 1 .43 g ) with 
hexane , you adjusted the sodium ethoxide ethanol solution 
including ethanol (30 ml ), 4 - [N- (3 -ethoxy -3- oxo propyl ) 
-N- ethylamino ] - 5 -pyrimidine carboxylic acid ethyl added 
to ethanol solution (90 ml )of (9.59 g, 32.5mmol ). 

mixture 1 hour was agitated with 90 deg C. 

Under vacuum , it concentrated reaction mixture , after adding 
water (250 ml ),it neutralized with acetic acid . 

mixture was extracted with ethylacetate (600 ml ), organic 
layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , 8 -ethyl -5-hydroxy -7, 
8-dihydro pyrido it acquired [2 and 3 -d ] pyrimidine 
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x^;u(7.95g)£ffl*^>s;fe@fc£LT#fc„ 

'H-NMR(200MHz,CDCl 3 ) d 1 ,20(3H,t,J=7.1Hz), 
1.34(3H,t,J=7.1Hz), 3.58(2H,q,J=7.1Hz), 4.29 
(2H,q,J=7.1Hz), 4.43(2H,s), 8.35(lH,s), 8.43(1 
H,s), 11.96(lH,br). 

[0612] 

###J 197 

8-X^;U-5-tKP*v-7,8-vtRQt°'JK[2,3-d] 
t" 'J S V>-6-*;b^>Kx^;K7.94g. 3 1 ,9mmo 
1)£ 6 ^1^^^(551111)1=^^^, *(D;g£t) 

J5J£;g£^£MI±T. SHU 1^x^(300 

ml)£j)Q*.fco 

;I^^t&«]M^7km^K'J^A7Km^(i50 m 

l)Si;tSfil^^7K-Cj5t^L7io 
7KJl£it8!x^U(50ml x 4)-etttiJLfco 

^□Vh<7* : 7^-('N^-^>:Pi$X^;U=2:l^ 
l:l-»l:2-»»»x^|/)-efllS(L, 8-X^;U-7,8- 
vtKPt° l JK[2,3-d]t° l J5v>-5(6H)-7|->(3.72 
g)£;&lt£*a B E I.tLT*#7io 

mp54-55 deg C. 

'H-NMR(200MHz,CDCl 3 ) 6 1 .24(3H,t,J=7.2Hz), 
2.74(2H,t,J=7.1Hz), 3.65(2H,t,J=7.1Hz), 3.78 
(2H,q,J=7.2Hz), 8.66(lH,s), 8.75(lH,s). 



IR(KBr) 1 690, 1 597, 1 547, 1 5 1 8, 1 360, 1 296, 1 248, 1 
117,1042cm- 1 . 

[0613] 

#%0>J 198 

fcMit-f HJ ^A(60%:0.88g, 22.0mmol)£ DM 
F(30ml)IC^;S^1±.4-^P ; E^7|-7xy-;K3.7 
8g, 20.0mmol)(DDMF;§;$(20ml)£0 deg CT* 

jf^^O deg CX*\5'Ar$MWLtz'&.}-7)l, 
7hO-2-XKpK>-tf>(2.82g. 20.0mmol)£ 0 de 

g C "CiiSTLfcc 

S^^^ms-e 30 ftfflMWLtzo 
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-6-carboxylic acid ethyl (7.95 g ) roughly as orange solid . 

this compound above this without refining it used for 
followingreaction. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .20 (3 H, t, J=7. 1 Hz ), 1 .34 (3 H, t, J=7. 1 Hz ), 3.58 (2 H, q, 
J=7.1Hz ), 4.29 (2 H, q, J=7.1Hz ), 4.43 (2 H, s ), 8.35 (1 H, 
s),8.43(l H,s), 11.96 (1 H, br). 

[0612] 

Reference Example 1 97 

8 -ethyl -5-hydroxy -7, 8-dihydro pyrido melting [2 and 3 -d ] 
pyrimidine -6-carboxylic acid ethyl (7.94 g, 31 .9mmol ) in 6 
normal hydrochloric acid (55 ml ), 2 hours heating and 
refluxing it did the mixture . 

reaction mixture was concentrated under vacuum , 
ethylacetate (300 ml ) was added. 

mixture was washed saturated sodium bicarbonate * aqueous 
solution (150 ml ) and with saturated saline . 

water layer was extracted with ethylacetate (50 ml X 4 ). 

It adjusted organic layer , dried with anhydrous sodium 
sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=2:1*1:1*1 :2*ethylacetate ), 8 -ethyl -7, 8-dihydro pyrido [2 
and 3 -d ] pyrimidine -.5 (6 H ) -on it acquired (3.72 g ) as pale 
yellow crystal . 

mp54-55deg C. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.24 (3 H, t, J=7.2Hz ), 2.74 (2 H, t, J=7.1Hz ), 3.65 (2 H, t, 
J=7.1Hz ), 3.78 (2 H, q, J=7.2Hz ), 8.66 (1 H, s ), 8.75 (1 H, 
s). 

IR (KBr ) 1690, 1597, 1547, 1518, 1360, 1296, 1248, 1117 
and 1042 cm <sup>-K/sup>. 

[0613] 

Reference Example 1 98 

Suspension doing sodium hydride (60%: 0.88 g, 22.0mmol ) 
in DMF (30 ml ), 4 -bromo thiophenol it dripped DMF 
solution (20 ml ) of (3.78 g, 20.0mmol ) with 0 deg C. 

mixture with 0 deg C 1 5 min after agitating, 1 -fluoro -2- 
nitrobenzene (2.82 g, 20.0mmol ) wasdripped with 0 deg C. 

mixture 30 min was agitated with room temperature . 
It diluted reaction mixture with ethylacetate , with water 
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MET. »«££B£U *TttlLfcjB&£Itt&i 
JU*JU7<rK(6.32g)£1tfetttt«*i:LTW'::. 



'H-NMR(200MHz,CDCl 3 ) (5 6.87(lH,dd,J=8.0,l. 
4Hz), 7.24(1 H,ddd,J=8.3,7. 1,1.4Hz), 7.38(lH,d 
dd,J=8.2,7.0,1.7Hz), 7.42-7. 47(2H,m), 7.58-7.6 
5(2H,m), 8.24(1 H,dd,J=8.0, 1 .4Hz). 

[0614] 

#%#)199 

l-7;U^"P-2--hP'<>-tf>(7.06g, 50.0mmol), 

^-/UT^-^A^PSh^O.Slg)^ 20%7jC^ 
lb-*-h'J'!7A*ig5£(35ml)&t/h;Ul>(35ml)l:: 

ioo deg c r* i mmmwLtzo 

ft»X?-;U(500iiil)£Jn;U 7K(250ml x 2)&tf 
ttftitt*(100ml)-C*»Lf=. 

^PThy^-f— (M^>:IWif;t-l:l)t 
«»L,2-^;U-5-(2--hP7iy*'>)tf , J5?> 
(1 1 .7g)***fe*-f ;UiLT»fco 

^a>^«Bi*^*i«±»»-B-ric*©si6i= 

'H-NMR(200MHz,CDCl 3 ) 8 2.57(3H,s), 7.00(1 
H,d,J=8.4Hz), 7.15-7.30(3H,m), 7.49-7.58(1 H, 
m), 7.98(lH,d,J=8.4Hz), 8.32(lH,d,J=2.6Hz). 



[0615] 

##0"J 200 

4-^ r P ; E7x-^-2--hP7x^U-7>^7-fK(8.7 
3g, 28.1mmol), i&itfi fris 1 } A(l .56g)&l/3 
7C$(9.44g)£ 85%X$/— ;K100ml)lC;I^$ 
95 deg C T? 3.5 B*|IBa»Lfco 

MSXETMU BHx^;u(300ml)*Jn 

iK£tJ!l£7K(150ml x 2)&tf flfaJE44C(7Sml) 
"CftfrLfc. 
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washedrespectively with thrice , saturated saline . 

organic layer was dried with anhydrous magnesium sulfate . 

Under vacuum , it removed solvent , it washed crystal which 
wasprecipitated with ethylacetate , 4 -bromophenyl -2&apos; 
-nitrophenyl sulfide it acquired (6.32 g ) as yellow needle 
crystal . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
6.87(1 H,dd, J=8.0, 1.4Hz), 7.24(1 H, ddd, J=8.3,7.1, 
1.4Hz ), 7.38 (1 H, ddd, J=8.2, 7.0, 1.7Hz ), 7.42 - 7.47 (2 H, 
m ), 7.58 - 7.65(2 H, m ), 8.24 (1 H, dd, J=8.0, 1 .4Hz ). 

[0614] 

Reference Example 199 

1 -fluoro -2- nitrobenzene (7.06 g, 50.0mmol ), 3 -hydroxy 
-6-methylpyridine (5.46 g ) and 20% sodium hydroxide 
aqueous solution production liquid (35 ml ) and mixing 
[tetorabuchiruanmoniumuburomido ] (0.81 g ) to the toluene 
(35 ml ), 1 hour it agitated with 100 deg C. 

Including ethylacetate (500 ml ), water (250 ml X 2 ) and you 
washed with saturated saline (100 ml ). 

organic layer was dried with anhydrous magnesium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethyl acetate 
=1:1 ), 2 -methyl -5- it acquired (2 -nitro phenoxy ) pyridine 
(1 1 .7 g ) roughly as brown color oyl . 

this compound above this without refining it used for 
followingreaction. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
2.57 (3 H, s ), 7.00 (1 H, d, J=8.4Hz ), 7. 1 5 - 7.30 (3 H, m ), 
7.49 - 7.58 (1 H, m ), 7.98(1 H, d, J=8.4Hz ), 8.32 (1 H, d, 
J=2.6Hz ). 

[0615] 

Reference Example 200 

4 -bromophenyl -2- nitrophenyl -sulfide (8.73 g, 28.1mmol ), 
calcium chloride (1 .56 g ) and mixing reduced iron (9.44 g ) 
to 85% ethanol (100 ml ), 3.5 hours it agitated with 95 deg C. 

reaction mixture was filtered with celite . 

filtrate under vacuum was concentrated, ethylacetate (300 
ml ) was added. 

mixture water (1 50 ml X 2 ) and was washed with saturated 
saline (75 ml ). 

organic layer was dried with anhydrous magnesium sulfate . 
Under vacuum , it removed solvent , refined residue with 
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$n-7h?57-f-(^*-9->:WS£l^=l:l)-e 
ffiSIL. 2-[(4-?P^7x^U)*JU77^U]7- 
'J>(7.80g)*»Stfe*'f;i/tLTftfc. 

l H-NMR(200MHz,CDCl 3 )54.27(2H,brs) ( 6.71- 
6.81(2H,m), 6.89-6.96(2H,m), 7.21-7.36(3H,m), 
7.43(lH,d,J=7.6Hz). 

[0616] 

201 

2->5=-;i/-5-(2--hP7xy^rV)t 0| J^>(±*)^ 
iglb±;i>*>'t7A(2.77g);K.tfiS7c8(16.8g)£ 8 
5%X^/— ;i/(200ml)l=;I-&$-a-, 95 deg C T? 
3.5 BBHtfLfc. 

JRJ6sE**B*-tr5'OTati»Ui:. 

;g^^^7K(200ml x 2)SU^iaSl$^7k(100ml) 

»«6**ET. ffi£U 2-[(6-^;Ut°'Jv>-3- 
^U)**i']7- , J>(9.13g)£*b>v-&/i-'Ol/ 

'H-NMR(200MHz,CDCl 3 ) «5 2.53(3H,s), 3.82(2 
H.brs), 6.71(lH,td,J=7.6,1.4Hz), 6.80-6.85(2H, 
m), 7.00(1 H,td,J=7.4,1.7Hz), 7.07(lH,d,J=8.4H 
z), 7.15(lH,dd,J=8.6,2.8Hz), 8.31(lH,d,J=2.6H 
z). 

[0617] 

202 

2->h+vX^yU75>(11.3g. 15Ommol)0>x$ 
/-;Ui§^(150ml)lC7^'J/UKx^;Kl6.5g)$ 

22.5 mnttttuh. 

^;U)-i8 -7 J 7->x^;u(27.3g)^ffiHfe^-'r;l/ 
^©<b*to**&l=*MI[*S=£fc<*<DJR(Sl:: 

'H-NMR(200MHz,CDCl 3 ) <5 1 .26(3H,t,J=7.2Hz), 
1.62(lH,br), 2.52(2H,t,J=6.6Hz), 2.80(2H,t,J= 
5.1Hz), 2.91(2H,t,J=6.8Hz), 3.36(3H,s), 3.49(2 
H,t,J=5.2Hz), 4. 1 5(2H,q,J=7.2Hz). 

[0618] 

##« 203 
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[shirikagerukaramukuromatogurafn ](hexane :ethylacetate 
=1:1 ), 2 - it acquired [ (4 -bromophenyl ) sulfanyl ] aniline 
(7.80 g ) as pale yellow oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
4.27 (2 H, brs ), 6.71 - 6.81 (2 H, m ), 6.89 - 6.96 (2 H, m ), 
7.21 - 7.36 (3 H, m ),7.43 (1 H, d, J=7.6Hz ). 

[0616] 

Reference Example 201 

2 -methyl -5- (2 -nitro phenoxy ) pyridine (total amount ), 
calcium chloride (2.77 g ) and mixing reduced iron (16.8 g ) 
to 85%ethanol (200 ml ), 3.5 hours it agitated with 95 deg C. 

reaction mixture was filtered with celite . 

filtrate under vacuum was concentrated, ethylacetate (500 
ml ) was added. 

mixture water (200 ml X 2 ) and was washed with saturated 
saline (100 ml). 

organic layer was dried with anhydrous magnesium sulfate . 

Under vacuum , it removed solvent , 2 - it acquired [ (6 
-methylpyridine -3- yl ) oxy ] aniline (9.13 g )as orange oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
2.53 (3 H, s ), 3.82 (2 H, brs ), 6.71 (1 H, td, J=7.6, 1.4Hz ), 
6.80 - 6.85 (2 H, m ), 7.00 (1 H, td, J=7.4, 1.7Hz ), 7.07(1 H, 
d,J=8.4Hz), 7.15(1 H,dd, J=8.6, 2.8Hz ), 8.31 (1 H, d, 
J=2.6Hz ). 

[0617] 

Reference Example 202 

2 -methoxyethyl amine ethyl acrylate (16.5 g ) was dripped to 
ethanol solution (150 ml ) of (1 1.3 g, 150mmol ). 

mixture 22.5 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , N- (2 
-methoxyethyl ) - the;be-alanine ethyl it acquired (27.3 g ) 
roughly as yellow oyl . 

It used for following reaction without furthermore refining the 
this compound . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .26 (3 H, t, J=7.2Hz ), 1 .62 (1 H, br ), 2.52 (2 H, t, 
J=6.6Hz ), 2.80 (2 H, t, J=5.1Hz ), 2.91 (2 H, t, J=6.8Hz ), 
3.36 (3 H, s ),3.49 (2 H, t, J=5.2Hz ), 4.1 5 (2 H, q, J=7.2Hz ). 

[0618] 

Reference Example 203 



Page 492 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 

mmO 10ml)lC7?'JJUi£xT;K12.1g)£;i8iTL 

fee 

m&to£ms.v 3.5 i$iH««iLfc. 

'H-NMR(200MHz,CDCl3) (5 1.26(3H,t,J=7.1Hz), 
].68(lH,br), 2.51(2H,t,J=6.6Hz), 2.89(2H,t,J= 
6.4Hz), 3.79(2H,s), 4.14(2H,q,J=7.1Hz), 6.18(1 
H,d,J=3.4Hz), 6.31(lH,dd,J=3.0,1.8Hz), 7.36(1 
H,d,J=1.8Hz). 

[0619] 

#%0IJ 204 

4-tKP+v-2-> ; ?yU-5-t < ' l J5v>*;U^>Sx 
^K20.0g)£ DMF(400ml)IC&;§£l2\ h'JX^ 1 
;UT5>(42ml)ai;hi/;U^P l JK(22.9g)^II^ 

N-(2-^h^vX^;U)-/8-7^->X^,/K17.5g) 
0) MUX>;§;-$(50ml)£JlQ jlfc. 

sfttten-e 4.5 B*nn«#Lfc. 

0ml)£j)Qx.fc o 

7K(600ml+300ml x 2)»i;ftfQdt6* 
(150ml)T*»frLfc. 

9a-7b{f??4— Cv4F*>:ftMl^;U-l:l)-e 
mtiL.4-[N-(3-Xh4rv-3-^-^V^Ot 0 ;U)-N- 
(2->h^rvX^^)75y]-2-y^;U-5-t°'JSv>^ 

^*>lli^;Ki6.8g)*a*ft*-f^fcLrff 
=a>ft**t*6ic««+4ztft<*a)jE«i= 

1 H-NMR(200MHz,CDCl 3 ) <5 1 .24(3 H,t,J=7. 1 Hz), 
1.36(3H,t,J=7.1Hz), 2.51(3H,s), 2.73(2H,t,J=7. 
7Hz), 3.32(3H,s), 3.55-3.69(4H,m), 3.82(2H,t,J 
=7.3Hz), 4.13(2H,q,J=7.2Hz), 4.32(2H,q,J=7.2 
Hz), 8.49(1 H,s). 

[0620] 

205 



2003-11-11 

ethyl acrylate (12.1 g ) was dripped to ethanol solution (110 
ml ) of furfuryl amine (10.7 g, 1 10 mmol ). 

mixture 3.5 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , N- (2 -furil 
methyl ) - the;be-alanine ethyl it acquired (20.8 g ) as yellow 
oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.26(3 H, t,J=7.1Hz), 1.68(1 H,br),2.51 (2 H, t, 
J=6.6Hz ), 2.89 (2 H, t, J=6.4Hz ), 3.79 (2 H, s ), 4.14 (2 H, q, 
J=7.1Hz ),6.18(1 H, d, J=3.4Hz),6.31 (1 H, dd, JK3.0, 
1.8Hz), 7.36(1 H,d, J=1.8Hz). 

[0619] 

Reference Example 204 

4 -hydroxy -2- methyl -5-pyrimidine carboxylic acid ethyl 
suspension doing (20.0 g ) in DMF (400 ml ), triethylamine 
(42 ml ) and sequential it added tosyl chloride (22.9 g ). 

mixture 2 hours was agitated with room temperature . 

N- (2 -methoxyethyl ) - the;be -alanine ethyl toluene solution 
(50 ml ) of (17.5 g ) was added. 

mixture 4.5 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (1000 ml ) was added. 

mixture water (600 ml +300ml X 2 ) and was washed with 
saturated saline (150 ml ). 

It treated organic layer with activated carbon , dried with 
anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=1 : 1 ), 4 - [N- (3 -ethoxy -3- oxo propyl ) -N- (2 
-methoxyethyl ) amino ] - 2 -methyl -5-pyrimidine carboxylic 
acid ethyl it acquired (16.8 g ) roughly as brown color oyl . 

It used for following reaction without furthermore refining the 
this compound . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.24 (3 H, t, J-7.1Hz ), 1.36 (3 H, t, J=7.1Hz ), 2.51 (3 H, s ), 
2.73 (2 H, t, J-7.7Hz ), 3.32 (3 H, s ), 3.55 - 3.69(4 H, m ), 
3.82 (2 H, t, J=7.3Hz ), 4.13 (2 H, q, J=7.2Hz ), 4.32 (2 H, q, 
J=7.2Hz), 8.49(1 H,s). 

[0620] 

Reference Example 205 
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4-tKP+v-2->^;u-5-t°'J£v>*;U7^>Kx 
^K23.1g)£ DMF(400ml)lcKaS*1*. HJx^ 
;U7S>(44ml)Si;h- */JW □ 'J h*(24. lg)£HI& 

N-(2-7'j;U>^U)-j8-77=>X^K20.8g* 10 
5mmol)©h;i/X>j§jg(50ml)^iP^.fc o 

'a**tsa-c i4.5 miHflttt Lt. 

;S£ife)£7K(600ml+300ml x 2)&tff&*Q&£* 
(150ml)-ej5tj*Lfco 

^PVhy^-f— (^++>->:KKx5 i ;i/=2:l)-C 
fflSL.4-[N-(3-Xh^v-3-^-+V^Pt°;U)-N- 
(2-7 'J ;U>T;i/)75/]-2-^^^-5-t°'J S^>* 
^/t?>»X^;U(21.5g)*3Kfe^--fiUtLT» 

fee 

'H-NMR(200MHz,CDCl 3 ) «5 1.23(3H,t,J=7.1Hz), 
1.35(3H,t,J=7.1Hz), 2.54(3H,s), 2.68(2H,t,J=7. 

1Hz), 3.79(2H,q,J=7.1Hz), 4.12(2H,q,J=7.1Hz), 
4.31(2H,q,J=7.0Hz), 4.69(2H,s), 6.23(lH,d,J= 

3.0Hz), 6.30(lH,dd,J=3.2,1.8Hz), 7.32(lH,d,J= 

2.0Hz), 8.56(lH,s). 

[0621] 

206 

7k*<b-^h'J^A(60%:2.18g)^^r-9->Tf*^ 

Lfc&, x$/-;u(50mi)lz»»£ii\ ^h'J^ 
Axh+i/Kx^y— JUJS*^gH»L,4-[N-(3-X 

75/]-2->^^-5-t°'JSv>^i;^>Kx^;Kl 
6.8g,49.5mmol)(DX^y— ;U}§j^(150ml)|C;*g 

TLfc. 

££*9£90 deg Ct?70»Ha»Lfc. 



00ml)l::*»*1*fc. 

;l^fe**(250ml)aiXISfn^^7K(75ml)-Cgfe 

^SI£MET®£U5-tKP*v-8-(2->h*v 
X5 t ;U)-2->^U-7 > 8-S?fcKPbflJK[2,3-d]bf l J5 
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4 -hydroxy -2- methyl -5-pyrimidine carboxylic acid ethyl 
suspension doing (23.1 g ) in DMF (400 ml ), triethylamine 
(44 ml ) and sequential it added tosyl chloride (24.1 g ). 

mixture 2 hours was agitated with room temperature . 

N- (2 -furil methyl ) - the;be -alanine ethyl toluene solution 
(50 ml ) of (20.8 g, 105mmol ) was added. 

mixture 14.5 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (1000 ml ) was added. 

mixture water (600 ml +3 00ml X 2 ) and was washed with 
saturated saline (150 ml ). 

It treated organic layer with activated carbon , dried with 
anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=2: 1 ), 4 - [N- (3 -ethoxy -3- oxo propyl ) -N- (2 -furil 
methyl ) amino ] - 2 -methyl -5-pyrimidine carboxylic acid 
ethyl it acquired (21 .5 g ) as brown color oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.23 (3 H, t, J=7.1Hz ), 1.35 (3 H, t, J=7.1Hz ), 2.54 (3 H, s ), 
2.68 (2 H, t, J=7.1Hz ), 3.79 (2 H, q, J=7.1Hz ), 4.12 (2 H, q, 
J=7.1Hz ),4.31 (2 H, q, J=7.0Hz ), 4.69 (2 H, s ), 6.23 (1 H, d, 
J-3.0Hz ), 6.30 (1 H, dd, J=3.2, 1.8Hz ), 7.32 (1 H, d, 
J-2.0Hz), 8.56(1 H, s ). 

[0621] 

Reference Example 206 

After washing sodium hydride (60%: 2.18 g ) with hexane , 
melting in ethanol (50 ml ),you adjusted sodium ethoxide 
ethanol solution , 4 - [N- (3 -ethoxy -3- oxo propyl ) -N- (2 
-methoxyethyl ) amino ] - 2 -methyl -5-pyrimidine carboxylic 
acid ethyl dripped to ethanol solution (150 ml ) of(16.8 g, 
49.5mmol ). 

mixture 70 min was agitated with 90 deg C. 

After air cooling , reaction mixture was neutralized with 
acetic acid . 

mixture was concentrated under vacuum , residue was melted 
in ethylacetate (1000 ml ). 

mixture water (250 ml ) and was washed with saturated saline 
(75 ml ). 

solvent under vacuum was removed, 5 -hydroxy -8- (2 
-methoxyethyl ) - 2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
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5-tKP^rV-8-(2->h+vX^;U)-2-^^;U-7,8- 
S5tKPtfUK[2,3-d]bfU5i/>-6-*^7t?>Kx^ 
;U(£m)£ 6 «g*K(85ml)(C»fl*1± % -£0) 
;g£^£ 100 deg Ct 1 B#fH«#Lfco 

SJ6S^«B*0 deg CT?ftiW-hU»>ASffl^ 

7K(200mI)£JjQ;L. H^X^L,(500ml+100ml x 
4)TrtttBLfco 

^P7hy7^-(A+Hj->:itlxf;i,=2:H 
l:l-KKx^jU)Tf«»L. *&lcB»x^;U- 

$/>fy^pe;i/x— T^-eiH6fi€fti\ 8-(2-y 

h*i/X^;U)-2->^^-7 > 8-i/tKPtf , JK[2,3-d] 
t°'J^v>-5(6H)-^>(331g)$^^fe^ B H 0 <tL 

2§H<fcLTs 1.96g»fc c 
£f+:5.27 go 
mp62-63 deg C. 
S*»tfttC|,H l5 N3Qa£LT 



Calcd:C,59.71;H,6.83;N,18.99. 

Found:C,59.72;H,7.02;N,19.02. 

1 H-NMR(200MHz,CDCl 3 ) 5 2.53(3H,s), 2.65(2 
H,t,J=7.1Hz), 3.36(3H,s), 3.63(2H,t,J=5.2Hz), 
3.73(2H,t,J=7.2Hz), 3.90(2H,t,J=5.1Hz), 8.70(1 
H,s). 

lR(KBr)1688,1590,1553,1422,1377,1360,l 182,1 
119cm* 1 . 

[0622] 

#%#J 207 

7Km^^h , J^A(60%:2.62g)^^^r^>"e^^ 
LfcSL X^y-;U(45m1)lC»«*-& % ^HJ^ 
Axh*vKx£/-ju^$£fESU 4-[N-(3-x 
h^>-3-^V^Pt°;U)-N-(2-^'JJI/>?;U)7S 
-/]-2->^;U-5-bfU5i/>*;U/t?>»x^;U(21.5 
g % 59.5mmol)(OX$iy— ;UJS58E(135ml)IC;TSTL 

fee 

S«tt«90 deg C-e70»|««i*Lfco 



pyrirnidine -6-carboxylic acid ethyl was acquired. 

5 -hydroxy -8- (2 -methoxyethyl ) - 2 -methyl -7, 8-dihydro 
pyrido melting [2 and 3 -d ] pyrirnidine -6-carboxylic acid 
ethyl (total amount ) in 6 normal hydrochloric acid (85 ml ), 1 
hour it agitated mixture with 100 deg C. 

reaction mixture was neutralized with 0 deg C making use of 
sodium carbonate . 

Including water (200 ml ), it extracted with ethylacetate (500 
ml +1 00ml X 4). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=2:1*1:1 *ethylacetate ), furthermore did recrystallization with 
ethylacetate -diisopropyl ether jpl 1 , 8 - (2 -methoxyethyl ) - 
2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrirnidine -5 (6 
H ) -on it acquired (3.31 g ) as pale yellow crystal . 



As second crystal, 1 .96 g it acquired, 
total :5.27g. 
mp62-63deg C. 
elemental analysis values 

C<sub>l K/sub>H<sub>l 5</sub>N<sub>3</sub>0<sub>2</sub> 
doing 

Calcd:C, 59.71 ;H f 6.83;N, 18.99. 
Found:C, 59.72;H, 7.02;N, 19.02. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
2.53 (3 H, s ), 2.65 (2 H, t, J=7.1Hz ), 3.36 (3 H, s ), 3.63 (2 
H, t, J=5.2Hz ), 3.73 (2 H, t, J=7.2Hz ), 3.90 (2 H, t, 
J=5.1Hz ),8.70(1 H,s). 

IR(KBr) 1688, 1590, 1553, 1422, 1377, 1360, 1182 and 
1 1 19 cm <sup>-l</sup>. 

[0622] 

Reference Example 207 

After washing sodium hydride (60%: 2.62 g ) with hexane , 
melting in ethanol (45 ml ),you adjusted sodium ethoxide 
ethanol solution , 4 - [N- (3 -ethoxy -3- oxo propyl ) -N- (2 
-furil methyl ) amino ] - 2 -methyl -5-pyrimidine carboxylic 
acid ethyl dripped to ethanol solution (135 ml ) of(21.5 g, 
59.5mmol ). 

mixture 70 min was agitated with 90 deg C. 

After air cooling , reaction mixture was neutralized with 
acetic acid . 
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£6fo£*ET» SffU Bxfc£»B*x^KiO 
00ml)ICjfjg$-a-fc o 

;1£%£*(250ml)St;fia££*(100ml)-e 

p+i/-2-^;u-7,8-vtKne i JK[2,3-d]t 0| J5v 

8-(2-7'J;U>^JU)-5-tKP^>-2->^;U-7,8-e/ 
tKPtf'JK[2,3-d]bf'J5S?>-6-*^U7|?>Kx^ 
;K±s)£ 6 JSS£»(i00ml)l=;g#3i*\ -5-«D 
100 deg Cf l ttMfltttLfe. 

si&iS«1fe«o deg c-eiasiftitokaiw-h'J^ 

W»X^;U(400ml)"CttaiL. 7K(200ml)Sl/IS 
f D&&7j<(l 00ml)-Cj5fe;^ Lfc 0 

<7Q Vh^77-f-(^+^>:K^X^;U=3:l - 
2: 1 — 1 : 1 -» 1 :2)T?flW L . 8-(2-?'J fofif-IVyl-* 
^;U-7,8-i?tKPtf , JK[2,3-d]tf l J5i?>-5(6H)- 
*>(308mg)*3ftltfe^--i';UtLr»f=. 

'H-NMR(200MHz,CDCl 3 ) 5 2.59(3H,s), 2.69(2 

H, t,J=7.1Hz), 3.63(2H,t,J=7.1Hz), 4.93(2H,s), 
6.31-6.36(2H,m), 7.37(1 H,t,J=0.9Hz), 8.72(1H, 
s). 

[0623] 

###|J 208 

I, 3--^-hP'<>-tf>(8.41g, 50.0mmol), 5-fcK 
A(7.60g)£ DMF(125ml)IC;l-&£-fc!\ 150 deg 

SJ5jft*»*»ET, HJSU @lFSgx^;U(500 
mi)£inx.fc 0 

;S£?fcl£7j<(200ml x 2)»i;i&lD*tt7K(100ml 
x3)T:i5fe;tLfcc 

T. SSL, 2->^;U-5-(3--hP^x/^v)t 0| J 
V>(10.3g)^mEfe^^tLTt#fc„ 

'H-NMR(200MHz,CDCl 3 ) <5 2.60(3H,s), 7.21(1 
H,d,J=8.4Hz), 7.28-7.3 5(2H,m), 7.51(lH,t,J=8.2 
Hz), 7.78(lH,t,J=2.2Hz), 7.97(1 H,ddd,J=8.2,2. 
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mixture was concentrated under vacuum , residue was melted 
in ethylacetate (1000 ml ). 

mixture water (250 ml ) and was washed with saturated saline 
(100 ml ). 

solvent under vacuum was removed, 8 - (2 -furil methyl ) - 5 
-hydroxy -2- methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
pyrimidine -6-carboxylic acid ethyl was acquired. 

8 - (2 -furil methyl ) - fi -hydroxy -2- methyl -7, 8-dihydro 
pyrido melting [2 and 3 -d ] pyrimidine -6-carboxylic acid 
ethyl (total amount ) in 6 normal hydrochloric acid (100 ml ), 
1 hour itagitated mixture with 100 deg C. 

reaction mixture was neutralized with 0 deg C making use of 
saturated sodium bicarbonate * aqueous solution . 

It extracted with ethylacetate (400 ml ), water (200 ml ) and 
washed with saturated saline (100 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=3:1 *2:1*1 :1 *1 :2 ), 8 - (2 -furil methyl ) - 2 -methyl -7, 
8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) -on it 
acquired (308 mg ) as the pale yellow oyl . 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 

2.59 (3 H, s ), 2.69 (2 H, t, J=7.1Hz ), 3.63 (2 H, t, J=7.1Hz ), 
4.93 (2 H, s ), 6.31 - 6.36 (2 H, m ), 7.37(1 H, t, J=0.9Hz ), 
8.72(1 H,s). 

[0623] 

Reference Example 208 

1 and 3 -dinitrobenzene (8.41 g, 50.0mmol ), 5 -hydroxy -2- 
methylpyridine (5.73 g ) and mixing potassium carbonate 
(7.60 g ) to DMF (125 ml ), 18 hours it agitated with 150 deg 

C. 

reaction mixture was concentrated under vacuum , 
ethylacetate (500 ml ) was added. 

mixture water (200 ml X 2 ) and was washed with saturated 
saline (100 mlX3). 

organic layer was dried with anhydrous magnesium sulfate . 

After passing through organic layer to silica gel , under 
vacuum , itremoved solvent , 2 -methyl -5- it acquired (3 
-nitro phenoxy ) pyridine (10.3 g ) roughly as the black oyl . 

this compound above this without refining it used for 
followingreaction. 

<sup>K/sup>H-nmr ("200 MHz , CDCKsub>3</sub> );de 

2.60 (3 H, s ), 7.21 (1 H, d, J=8.4Hz ), 7.28 - 7.35 (2 H, m ), 
7.51 (1 H, t, J=8.2Hz ), 7.78 (1 H, t, J=2.2Hz ), 7.97(1 H, ddd, 
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2,1.1 Hz), 8.35(lH,d,J=3.0Hz). 

[0624] 

###J 209 

\-Z?)l*Q -4-- h P * >4f >(7 .06g , 50.0mmol) . 
3-tKP+v-6->^^t 0| Jv>(6.54g)&i; j f 
?^;U7>^x^A?P£K(0.81g)£ 20%7k^ 
iti-^J 0 A7K5t ^(35ml)&l/h;UX>(35ml)lC 
110 deg C -p 5 ftM«#Lfc 0 

ft»X^|,(500ml)£ JBjU 7K(250ml x 2)&tf 
l&fPft*l7K(100ml)Tfaj*Lfco 

^nvhy^-r— (^*-y->:R»x^jU=i:l)T? 
»«U 2^^^-5-(4-xKP7xy+v)t°U V> 

(1 1 .3g)£ mfe^--r;u<tLT#fco 

1 H-NMR(200MHz,CDCl 3 ) 5 2.60(3H,s), 6.98-7. 
06(2H,m), 7.15-7.26(lH,m), 7.34(1 H,dd,J=8.4, 
2.8Hz), 8.18-8.26(2H,m), 8.36(1 H,d,J=2.8Hz). 

[0625] 
###J210 

l,3-v-hPK>-tf>(17.0g. lOlmmol). 3-<7PP 
?x/-;U(15.6g)St/KK*U^A(21.0g)£ D 
MF(250ml)IC;!££-t^ 150 deg C T* 13.5 &fffi 

Oml)£toJ*fc 0 

;l^*l$*(600mlx2). 1 SStKHUM-HJ^ 
A7K;^;^(200ml x 2) s 7K(300ml)Xi;fiSlft* 
*(150mlx3)-C3fe^Lfc o 

ttSlU l-(3--j7PP^xy+v)-3-xhPK>-tf> 
(27.ig)^fflHfe^--r;u<tLT^fc 0 

C(D<b^ttttZ*lJai±tt«1J:-ric*©SJ£lc 

l H-NMR(200MHz,CDCl 3 ) 5 6.95(1 H,ddd,J-8.1, 
2.2,1.1Hz), 7.06(1 H,t,J=2.2Hz), 7.17-7.38(3H, 
m), 7.52(lH,t,J=8.2Hz), 7.82(lH,t,J=2.2Hz), 7. 
99(lH,ddd,J=8.2,2.1,0.8Hz). 

[0626] 
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J=8.2,2.2, 1.1Hz ), 8.35(1 H, d, J=3.0Hz). 
[0624] 

Reference Example 209 

1 -fluoro -4- nitrobenzene (7.06 g, 50.0mmol ), 3 -hydroxy 
-6-methylpyridine (6.54 g ) and 20% sodium hydroxide 
aqueous solution production liquid (35 ml ) and mixing 
[tetorabuchiruanmoniumuburomido ] (0.81 g ) to the toluene 
(35 ml ), 5 hours it agitated with 1 10 deg C. 

Including ethylacetate (500 ml ), water (250 ml X 2 ) and you 
washed with saturated saline (100 ml ). 

organic layer was dried with anhydrous magnesium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane rethylacetate 
=1:1 ), 2 -methyl -5- it acquired (4 -nitro phenoxy ) pyridine 
(11.3 g) as yellow oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
2.60 (3 H, s ), 6.98 - 7.06 (2 H, m ), 7.15 - 7.26 (1 H, m ), 
7.34 (1 H, dd, J=8.4, 2.8Hz ), 8.1 8 -8.26 (2 H, m ), 8.36 (1 H, 
d, J=2.8Hz ). 

[0625] 

Reference Example 210 

1 and 3 -dinitrobenzene (17.0 g, lOlmmol ), 3 -chlorophenol 
(15.6 g ) and mixing potassium carbonate (21.0 g ) to DMF 
(250 ml ), 13.5 hours it agitated with 150 deg C. 

reaction mixture was concentrated under vacuum , 
ethylacetate (1000 ml ) was added. 

mixture water (600 ml X 2 ), 1 normal sodium hydroxide 
aqueous solution production liquid (200 ml X 2 ), water (300 
ml ) and was washed with saturated saline (150 ml X 3 ). 

It dried organic layer with anhydrous magnesium sulfate , 
treated with activated carbon . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=4 : 1 ), 1 - (3 -chlorophenoxy ) - 3 -nitrobenzene it acquired 
(27.1 g ) roughly as black oyl . 

this compound above this without refining it used for 
followingreaction. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
6.95 (1 H, ddd, J=8.1, 2.2, 1.1Hz ), 7.06 (1 H, t, J=2.2Hz ), 
7.17 - 7.38 (3 H, m ), 7.52 (1 H, t, J=8.2Hz ), 7.82 (1 H, t, 
J=2.2Hz ), 7.99(1 H, ddd, J=8.2, 2.1, 0.8Hz). 

[0626] 



Page 497 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 

###|J211 

\-?)VtU A-- h P *Z/M >(7.06g, SO.Ommol) . 

4-(iH--fsyy— ;i/-i-'f;upxy-,;u(9.6ig)S. 

tf^h^^uy^x^A^PSRO.Slg)* 2 
0%7j<^b^-h l J't7A7K;'t;«(35mi)ai;h;ux> 
(70ml)tC;I£StK 110 deg C "C 8 B#M«#L 

P^X^;U(500ml)^iQK.. 7K(200ml), 1 SS* 

iHb-*-h'j^A*isa(]50mi)at;fift6s* 

(50ml)-r?j5t;fLfco 

£«S£ft*ttIt*h^AT?eSILfc. 

;u-i?-fv^Pbf;n— T^u)-e«*lL»4-(iH--r 

5$*V— ;U-l--OUpiX;U 4-xhP7x-;U I 
~r;U(9.47g)*Jtfe«fttL-C#fc. 

mp 147- 150 deg C. 

'H-NMR(200MHz,CDCl 3 ) <5 7.04-7. 12(2H,m), 
7.18-7.29(4H,m), 7.43-7.50(2H,m), 7.85(1 H,s), 
8.21-8.29(2H,m). 

[0627] 

##0IJ212 

1,3-V— KP^>4f>(8.40g, 50.0mmol), 4-(lH- 
•f5*V— ^-l-'T^pxy— ;i/(9.6ig)&t;jitK 
*'JOA(10.4g)£ DMF(125ml)l-;I-^$-y-. 150 
deg C T? 12 B#W]«#Lfc. 

5l£;I£tl£MET. ;!$§U BBi*JU(500 

;g£!fe)£7k(300ml). l J1^7jcSt1b^-h'J r t7A7K 
»5S(200ral)s 7K(300ml), tefaftB-J-HJ^A 
*»$S(200ml)&tfteft*tt*(200ml)T*3fc# 

*aE**ET. B*U 4-(lH-1'£$V-;U-l-'f 
;UPxx;U 3--hP7i-Jl/ X— xJU(9.33g) 

'H-NMR(200MHz,CDCl 3 ) <5 7.16-7.28(4H,m), 
7.35-7.48(3H,m), 7.54(1 H,t,J=8.2Hz), 7.83-7.84 
(2H,m), 8.00( 1 H,ddd,J=8.2,l ,9,0.8Hz). 



[0628] 
##0|J213 
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Reference Example 21 ] 

1 -fluoro -4- nitrobenzene (7,06 g, 50.0mmol ), 4 - (1 
H-imidazole - 1 - yl ) phenol (9.61 g ) and 20% sodium 
hydroxide aqueous solution production liquid (35 ml ) and 
mixing [tetorabuchiruahmoniumuburomido ] (0.81 g )to 
toluene (70 ml ), 8 -hour it agitated with 1 10 deg C. 

Including ethylacetate (500 ml ), water (200 ml ), 1 normal 
sodium hydroxide aqueous solution production liquid (150 
ml ) and you washed with saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with the 
recrystallization (ethylacetate -diisopropyl ether jpl 1 ), 4 - it 
acquired (1 H-imidazole -1- yl ) phenyl 4- nitrophenyl ether 
jpl 1 (9.47 g ) as yellow crystal . 

mpl47-150deg C. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
7.04 - 7.12 (2 H, m ), 7.18 - 7.29 (4 H, m ), 7.43 - 7.50 (2 H, 
m ), 7.85 (1 H, s ),8.21 - 8.29 (2 H, m ). 

[0627] 

Reference Example 212 

1 and 3 -dinitrobenzene (8.40 g, 50.0mmol ), 4 - (1 
H-imidazole -1- yl ) phenol (9.61 g ) and mixing potassium 
carbonate (10.4 g ) to the DMF (125 ml ), 12 hours it agitated 
with 150 deg C. 

reaction mixture was concentrated under vacuum , 
ethylacetate (500 ml ) was added. 

mixture water (300 ml ), 1 normal sodium hydroxide aqueous 
solution production liquid (200 ml ), water (300 ml ), 
saturated sodium carbonate aqueous solution (200 ml ) and 
waswashed with saturated saline (200 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , 4 - it acquired (1 
H-imidazole -1- yl ) phenyl 3- nitrophenyl ether jpl 1 (9.33 
g )roughly as brown color oyl . 

this compound above this without refining it used for 
followingreaction. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
7.16 - 7.28 (4 H, m ), 7.35 - 7.48 (3 H, m ), 7.54 (1 H, t, 
J=8.2Hz ), 7.83 - 7.84 (2 H, m ),8.00 (1 H, ddd, J=8.2, 1.9, 
0.8Hz ). 

[0628] 

Reference Example 2 1 3 



Page 498 Paterra® InstantMT® Machine Translation (U.S. Pat, Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



2003-11-11 



a-2--hn^>-tz>(3.83g). 

VV^> % /[b,d]77>(5.00g.27.1mmol)&l/-T 
h7^;U7>^^A^P5K(0.44g)* 10%7K 
^1t^h , J^A7KJS^(45ml)S^K^X>(45ni 
l)lC;S££t!\115 deg C-ei3.5B#IH]«#Lfco 

ftKx^U(300mI)£ *P*. Tk(lOOml). 1 
Kft*hU^A7K5B*(100ml). *(100ml)&i; 
l&filft**(75ml)T?3fe*Lfco 

JU-2?-f V^Ptf ;ux-ir;u)iffMi!L. 2-(2-xh 
P7x^>)i?K>7[b,d]7^>(8.09g)^;iSH 

mpl 19-123 deg C. 
5c*»«f ffi C 18 HnN0 4 irLT 

CaIcd:C,70.82;H,3.63;N,4.59. 

Found:C,70.64;H,3.53;N,4.44. 

1 H-NMR(200MHz 5 CDCl 3 )(56.98(lH > dd J J=8.5,l. 
1Hz), 7.14-7.23(2H,m), 7.34(1 H,td,J=7.3,1.2H 
z), 7.44-7.6 l(4H,m), 7.65(lH,d,J=2.6Hz), 7.88 
(lH,dd,J=7.7,0.7Hz), 7.98(lH,dd,J=8.0,1.8Hz). 

[0629] 
##fl]214 

l,3-S/-hPK>-tf >(4.27g s 25.4mmol). 2-tK 

p*5/^>^[b,dp^>(5.i5g)ai;ftii*u 

^A(5.27g)£ DMF(65ml)[C?g££-ri. 150 deg 
C*12l*M«#Lfco 

ml)£jjP*fc 0 

«*»**(150ml), 1 «3e*IMb^hU^A* 
5Sja(100ml),7K(100ml)ai;fifPAtt*(50nil) 
"CftfrLfco 

*mm*m*miti-w*?j*vitmu aft* 

T^iLfco 

»88£*ET. BSU2-(3--hP7x/*S/)S; 

^>i/[b,dp^>(7.i ig)£ffl3i?fe*f ;u<tur 

, H-NMR(200MHz,CDCl 3 ) 5 7.19(lH,dd,J=8.8,2. 
6Hz), 7.31-7.39(2H,m), 7.49(1 H,t,J=8.2Hz), 7. 



1 -fluoro -2- nitrobenzene (3.83 g ), 2 -hydroxy di benzo [b, 
d ] furan (5.00 g, 27.1mmol ) and 10% sodium hydroxide 
aqueous solution production liquid (45 ml ) and mixing 
the[tetorabuchiruanmoniumuburomido ] (0.44 g ) to toluene 
(45 ml ), 13.5 hours it agitated with 1 15 deg C. 

Including ethylacetate (300 ml ), water (100 ml ), 1 normal 
sodium hydroxide aqueous solution production liquid (100 
ml ), water (100 ml ) and youwashed with saturated saline (75 
ml). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with the 
recrystallization (ethylacetate -diisopropyl ether jpl 1 ), 2 - it 
acquired (2 -nitro phenoxy ) di benzo [b, d ] furan (8.09 g ) as 
pale yellow crystal . 

mp319-123deg C. 

elemental analysis values 

C<sub>18</sub>H<sub>l l</sub>NO<sub>4</sub> doing 
Calcd:C, 70.82;H, 3.63;N, 4.59. 
FoundrC, 70.64;H, 3.53;N, 4.44. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
6.98 (1 H, dd, J=8.5, 1.1Hz ), 7.14 - 7.23 (2 H, m ), 7.34 (1 H, 
td, J=7.3, 1.2Hz ), 7.44 - 7.61 (4 H, m), 7.65(1 H, d s 
J=2.6Hz ), 7.88 (1 H, dd, J=7.7, 0.7Hz ), 7.98 (1 H, dd, J=8.0, 
1.8Hz ). 

[0629] 

Reference Example 214 

1 and 3 -dinitrobenzene (4.27 g, 25.4mmol ), 2 -hydroxy di 
benzo [b, d ] furan (5.1 5 g ) and mixing potassium carbonate 
(5.27 g ) to DMF (65 ml ), 12 hours it agitated with 150 deg 
C. 

reaction mixture was concentrated under vacuum , 
ethylacetate (300 ml ) was added. 

mixture water (150 ml ), 1 normal sodium hydroxide aqueous 
solution production liquid (100 ml ), water (100 ml ) and was 
washed with saturated saline (50 ml ). 

It dried organic layer with anhydrous sodium sulfate , treated 
with activated carbon . 

Under vacuum , it removed solvent , 2 - it acquired (3 -nitro 
phenoxy ) di benzo [b, d ] furan (7.1 1 g ) roughly as brown 
color oyl . 

this compound above this without refining it used for 
followingreaction. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
7.19 (1 H, dd, J=8.8, 2.6Hz ), 7.31 - 7.39 (2 H, m ), 7.49 (1 H, 
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50(1H,td,J=7.6,1.2Hz), 7.59-7.66(3H,m), 7.79(1 
H,t,J=2.2Hz), 7.88-7.95(2H,m). 

[0630] 

#%#]215 

2-^;U-5-(3--hP^x/^rV)t°Uv>(10.27g, 
44.6mmol).^<b*;Uv^A(2.48g)Si;ii7r:S* 
(15.0g)£ 85%X$y— JU(180ml)l::;g££-ri\ 90 
deg C Tf 4 l»nB«#Lfc. 

7K(200ml x 2)Si;ftSl*ti7k(100ml) 

■eft#Lfc 0 

^PTh^7-f— (^^r-y->:KKx^^=2:l)Tf 
fflSL. 3-[(6->^;Ut°>J v>-3--T;U)^-+v]T 
-»J>(6.79g)*#*fe^-fJUfcLT*fco 

1 H-NMR(200MHz,CDCl 3 ) 5 2.54(3H,s), 3.72(2 
H,brs), 6.30(1 H,t,J=2.4Hz), 6.35(1 H,ddd,J=8.3, 
2.3,0.8Hz), 6.43(lH,ddd,J=7.9,2.2,0.8Hz), 7.07- 
7.12(2H,m), 7.23(lH,dd,J=8.6,2.9Hz), 8.30(1H, 
d,J=2.7Hz). 

[0631] 

##fl]216 

2->^l,-5<4-xhP^xy+v)t 0, Jv>(11.25g. 
48.9mmol). t&itilfr*/' 1 ? A(2.71g)&t/it7t;l* 
(16.4g)£ 85%X*/— ;U(200ml)lCil££ti\ 90 
deg C T? 3 ft[Bia»Lfc 0 

»«U If»x*;K500ml)£ijn 
;I*tt**(200mlx2)aiftaiD**7K(100ml) 

;li^/SET, SSL. SftOM^MA 
(KKx^;u-^+^>)T?*liSL. 4-[(6-^Utf 
'Jv>-3--r;U)^-+v]7xiJ>(8.83g)^;ifemfe 
E^a <t L T ^# o 

mp 103- 105 deg C. 

s*»*fii: c, 2 h 12 n 2 o tLx 
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t, J=8.2Hz ), 7.50 (1 H, td, J=7.6, 1 .2Hz ), 7.59 - 7.66(3 H, 
m ), 7.79 (1 H, t, J=2.2Hz ), 7.88 - 7.95 (2 H, m ). 

[0630] 

Reference Example 2 1 5 

2 -methyl -5- (3 -nitro phenoxy ) pyridine (10.27 g, 
44.6mmol ), calcium chloride (2.48 g ) and mixing reduced 
iron (15.0 g ) to 85%ethanol (180 ml ), 4 hours it agitated 
with 90 deg C. 

reaction mixture was filtered with celite . 

filtrate was concentrated under vacuum , ethylacetate (500 
ml ) was added. 

mixture water (200 ml X 2 ) and was washed with saturated 
saline (100 ml ). 

organic layer was dried with anhydrous magnesium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=2:1 ), 3 - it acquired [ (6 -methylpyridine -3- yl ) oxy ] 
aniline (6.79 g ) as reddish brown oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
2.54 (3 H, s ), 3.72 (2 H, brs ), 6.30 (1 H, t, J=2.4Hz ), 6.35 (1 
H, ddd, J=8.3, 23, 0.8Hz ), 6.43 (1 H, ddd, J=7.9, 2.2, 
0.8Hz ), 7.07 - 7.12(2 H, m ), 7.23 (1 H, dd, J=8.6, 2.9Hz ), 
8.30 (1 H, d, J=2.7Hz ). 

[0631] 

Reference Example 216 

2 -methyl -5- (4 -nitro phenoxy ) pyridine (1 1.25 g, 
48.9mmol ), calcium chloride (2.71 g ) and mixing reduced 
iron (16.4 g ) to 85%ethanol (200 ml ), 3 hours it agitated 
with 90 deg C. 

reaction mixture was filtered with celite . 

filtrate was concentrated under vacuum , ethylacetate (500 
ml ) was added. 

mixture water (200 ml X 2 ) and was washed with saturated 
saline (100 ml ). 

organic layer was dried with anhydrous magnesium sulfate . 

Under vacuum , it removed solvent , refined residue of solid 
with recrystallization (ethylacetate -hexane ), 4 - it acquired 
[ (6 -methylpyridine -3- yl ) oxy ] aniline (8.83 g ) as pale 
yellow crystal . 

mpl03 -105deg C. 

elemental analysis values 

C<sub>12</sub>H<sub>l 2</sub>N<sub>2</sub>0 doing 
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Calcd:C,71.98;H,6.04;N,13.99. 

Found:C,71.68;H,5.81;N,14.07. 

, H-NMR(300MHz,CDCl 3 )5 2.51(3H,s) J 3.60(2 
H,brs), 6.65-6.70(2H,m), 6.83-6.88(2H,m), 7.0 
5(lH,d,J=8.4Hz), 7.12(lH,dd,J=8.6,3.2Hz), 8.2 
4(lH,d,J=3.0Hz). 

[0632] 

#%«217 

l-(3-<7PP^xy+v)-3--hP^>-t?>(^M). 
tt<b*;U5/^A(5.60g)&i;jl7C»(33.9g)* 8 
5%X$/-;U(400ml)f::;g££tL90 deg C V 

3 n*miai*Lte. 

aa**ET, aau fEi£x^;u(iooomi)£ 
a*»**(4oomi). i as*»<w-Hj^-Mc 

i§;^(250ml x 2). fi&fOSSffi^h'J^ A7k5Sift(20 
0ml)Xi;afPfta7K(100inl)-ejfc»Lfco 



*a«ta*«avif*i/H;ATf»»Lfco 

«»L,3-(3-^PP^xy^rS/)7- , J>(20.3g)$ 

1 H-NMR(200MHz,CDCl 3 ) 5 3.72(2H,brs), 6.33 
(lH,t,J=2.2Hz), 6.37-6.49(2H,m), 6.87-7.26(5H, 
m). 

[0633] 
##fl]218 

4-(lH--f£2V— )V)~?zl—)V 4-~hP7 
x~yU X—^f JU(9.28g. 33.0mmol). ffi<b*/l/i> 
*J A(l .83g)& l/a5cft(l 1 . 1 g)£ 85%x£/-;u 
(130ml)lcg££l*\90 deg C T? 13 B#P B 11f#L 

fco 

fiJCS£ft£*^hT?afflLfco 
aa*»ET. affiU iti£x^;U(300ml)£jjO 

*(1 50ml)ai;fiSlda*(75ml)'CJ5fe 

--r^i/-;u-i--r;upxy^v]7xg>(2.64 g ) 
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Calcd:C, 71.98;H, 6.04 ;N, 13.99. 
Found:C, 71.68;H, 5.81 ;N, 14.07. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
2.51 (3 H, s ), 3.60 (2 H, brs ), 6.65 - 6.70 (2 H, m ), 6.83 - 
6.88 (2 H, m ), 7.05(1 H, d, J=8.4Hz), 7.12 (1 H, dd, J=8.6, 
3.2Hz), 8.24(1 H, d, J=3.0Hz ). 

[0632] 

Reference Example 217 

1 - (3 -chlorophenoxy ) - 3 -nitrobenzene (total amount ), 
calcium chloride (5.60 g ) and mixing reduced iron (33.9 g ) 
to 85%ethanol (400 ml ), 3 hours it agitated with 90 deg C. 

reaction mixture was filtered with celite . 

filtrate was concentrated under vacuum , ethylacetate (1000 
ml ) was added. 

mixture water (400 ml ), 1 normal sodium hydroxide aqueous 
solution production liquid (250 ml X 2 ), saturated sodium 
carbonate aqueous solution (200 ml ) and was washed with 
saturated saline (300 ml ). 

organic layer was dried with anhydrous magnesium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane rethylacetate 
=2:1 ) } 3 - it acquired (3 -chlorophenoxy ) aniline (20.3 g ) as 
brown color oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
3.72 (2 H, brs ), 6.33 (1 H, t, J=2.2Hz ), 6.37 - 6.49 (2 H, m ), 
6.87-7.26 (5 H,m). 

[0633] 

Reference Example 218 

4 - (1 H-imidazole -1- yl ) phenyl 4- nitrophenyl ether jpl 1 
(9.28 g, 33.0mmol ), calcium chloride (1.83 g ) and mixing 
reduced iron (11.1 g ) to 85%ethanol (130 ml ), 13 hours it 
agitated with 90 deg C. 

reaction mixture was filtered with celite . 

filtrate was concentrated under vacuum , ethylacetate (300 
ml ) was added. 

mixture water (150 ml ) and was washed with saturated saline 
(75 ml ). 

organic layer was dried with anhydrous magnesium sulfate . 

Under vacuum , it removed solvent , refined residue of solid 
with recrystallization (ethylacetate -diisopropyl ), 4 - it 
acquired [4 - (1 H-imidazole -1- yl ) phenoxy ] aniline (2.64 
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mpl33-134 deg C. 

5c*»«f tt C 15 H l3 N 3 O0.2H 2 0 tL 



g ) as colorless crystal . 
mpl33-134degC. 
elemental analysis values 

C<sub>l 5</sub>H<sub>l 3</sub>N<sub>3</sub>O*0.2H<sub>2</sub>O 
doing 



Calcd:C,70.68;H,5.30;N,16.49. 

Found:C,70.85;H,5.55;N,16.36. 

1 H-NMR(300MHz,CDCl 3 ) <5 3.64(2H,brs), 6.68- 
6.73(2H,m), 6.87-6.92(2H,m), 6.98-7.03(2H,m), 
7.19-7.21(2H,m), 7.26-7.3 l(2H,m), 7.77(1H, 
s). 

[0634] 
##^J219 

4-(lH--TS^V r — ;Upx-;U 3--KP7 
x-jU X— TJU(9.31g, 33.1mmol). ig4b*UU*> 
^A(1.84g)»tf3Sfc(ll.lg)£ 85%x£y-;u 
(13Qml)lC»**-tt % 90 deg C T? 4 WM«1*L 

fee 

a?ft£3SET. XIIU Rlfcx^u(300ml)£Jin 
iS**lt*(150ml)ai;iSft***(75inl)'eft 

^PVh^?>r-(^^>:ifi£x^U=3:2-* 

?ne;u-eingfi£m\ 3-[4-(iH--r^y- 

;U_l_^;Up x y^>]7znj>(7.49g)^*felS B B B 

mpl.56-158 deg C. 
5c*#«Hi C 15 H I3 N30 tLX 

Calcd:C,71.70;H,5.21;N,16.72. 

Found:C,71.55;H,5.05;N,16.81. 

1 H-NMR(200MHz,CDCl 3 ) <53.75(2H,brs), 6.35- 
6.50(3H,m), 7.06-7.37(7H,m), 7.79(1 H,s). 

[0635] 
#%#J 220 

2-(2-xhP^xy+v)v^>y[b,d]^^>(7.99 
g, 26.2mmol), ttflsAJUS/'^MSgjAtfllTC 



Calcd:C, 70.68;H, 5.30;N, 16.49. 
Found:C, 70.85;H, 5.55;N f 16.36. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
3.64 (2 H, brs ), 6.68 - 6.73 (2 H, m ), 6.87 - 6.92 (2 H, m ), 
6.98 - 7.03 (2 H, m ),7.19 - 7.21 (2 H, m ), 7.26 - 7.31 (2 H, 
m), 7.77(1 H,s). 

[0634] 

Reference Example 219 

4 - (1 H-imidazole -1- yl ) phenyl 3- nitrophenyl ether jpl 1 
(9.31 g, 33.1mmol ), calcium chloride (1.84 g ) and mixing 
reduced iron (1 1.1 g ) to 85%ethanol (130 ml ), 4 hours it 
agitated with 90 deg C. 

reaction mixture was filtered with celite . 

filtrate was concentrated under vacuum , ethylacetate (300 
ml ) was added. 

mixture water (150 ml ) and was washed with saturated saline 
(75 ml ). 

organic layer was dried with anhydrous magnesium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagemkaramukuromatogurafii ](hexane rethylacetate 
=3:2*ethylacetate ), furthermore did recrystallization with 
ethylacetate -diisopropyl , 3 - it acquired [4 - (1 H-imidazole 
-1- yl ) phenoxy ] aniline (7.49 g ) as colorless crystal . 

mpl56-158deg C. 
elemental analysis values 

C<sub> 1 5</sub>H<sub> 1 3</sub>N<sub>3</sub>0 doing 
Calcd:C,71.70;H,5.21;N, 16.72. 
Found:C, 71.55;H, 5.05;N, 16.81. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
3.75 (2 H, brs ), 6.35 - 6.50 (3 H, m ), 7.06 - 7.37 (7 H, m ), 
7.79(1 H,s). 

[0635] 

Reference Example 220 

2 - (2 -nitro phenoxy ) di benzo [b, d ] furan (7.99 g, 
26.2mmol ), calcium chloride (1.45 g ) and mixing reduced 
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&(8.77g)£ 85%x£/-;U(l00ml)[::;g££-tK 
90 deg C V 2 B#ft1«#Lfc. 

a»t»ET. *BU WFl*x^U(300ml)£iB 

»**S*(15Qml).l aSrtlMM-HJ'JA* 
»»(100ml).7K(100ml)&i;ftSl*tt*(75inl) 

^P7^7^«(A^>:K8xf;i/=4:l & 
i;*attt:^-y->:ft»X^jU=4:l)-e||S[L. 

mp 103- 104 deg C. 
5c*»#f fit C, 8 H 13 N02 <tLT 



Calcd:C,78.53;H,4.76;N,5.09. 

Found:C,78.57;H,5.03;N,5.16. 

1 H-NMR(200MHz,CDCl 3 ) <5 3.89(2H,brs), 6.72 
(lH,ddd,J=8.3,6.9,1.5Hz), 6.84-6.89(2H,m), 6.9 
9( 1 H,td, J=7.5, 1 . 5Hz), 7. 1 6( 1 H,dd,J=9.2,2 .6Hz), 
7.31(lH,td,J=7.5,1.3Hz), 7.41-7.58(4H,m), 7.8 
6(lH,d,J=7.0Hz). 

[0636] 

###J221 

2-(3-xhP^xy^v)v^>l/[b,d]7^>(7.99 
g. 26.2mmol), ^^b*;Uv^A(1.29g)&I/il7C 
ft(7.79g)f 85%X*/— ;U(100mI)lCg*£-B\ 
90 deg C -C 3 B*IW«#Lfcp 

S*tt*7K(150mlx2)ai/|&fPA**(75ml) 

3:l)-e«»L. *blCftHx^^-S/-fV^Ptf ;U 
X-^U-ePi^H^frlV 3-(v^>y[b,d]^^ 
>-2-<;U^-+v)7xU>(5.48g)^;iit^fe$£a<t 
LTifco 



2003-11-11 

iron (8.77 g ) to85% ethanol (100 ml ), 2 hours it agitated 
with 90 deg C. 

reaction mixture was filtered with celite . 

filtrate was concentrated under vacuum , ethylacetate (300 
ml ) was added. 

mixture water (1 50 ml ), 1 normal sodium hydroxide aqueous 
solution production liquid (100 ml ), water (100 ml ) and was 
washed with saturated saline (75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=4 : 1 and basic :hexane :ethylacetate =4:1), furthermore did 
recrystallization with ethylacetate -hexane , 2 - it acquired (di 
benzo [b, d ] furan -2- yloxy ) aniline (4.15 g ) as colorless 
crystal . 

mpl03 -104deg C. 
elemental analysis values 

C<sub>l 8</sub>H<sub> 1 3</sub>NO<sub>2</sub> doing 
Calcd:C, 78.53;H, 4.76;N, 5.09. 
Found:C, 78.57;H, 5.03 ;N, 5.16. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
3.89 (2 H, brs ), 6.72 (1 H, ddd, J=8.3, 6.9, 1.5Hz ), 6.84 - 
6.89 (2 H,m), 6.99(1 H, td, J=7.5, 1.5Hz), 7.16(1 H, dd, 
J=9.2, 2.6Hz ), 7.31(1 H, td, J=7.5, 1.3Hz ), 7.41 -7.58(4 H, 
m ), 7.86 (1 H, d, J=7.0Hz ). 

[0636] 

Reference Example 221 

2 - (3 -nitro phenoxy ) di benzo [b, d ] furan (7.99 g, 
26.2mmol ), calcium chloride (1.29 g ) and mixing reduced 
iron (7.79 g ) to85% ethanol (100 ml ), 3 hours it agitated 
with 90 deg C 

reaction mixture was filtered with celite . 

filtrate was concentrated under vacuum , ethylacetate (300 
ml ) was added. 

mixture water (150 ml X 2 ) and was washed with saturated 
saline (75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=4 : 1 *3:1 ), furthermore did recrystallization with 
ethylacetate -diisopropyl ether jpl 1 , 3 - it acquired (di benzo 
[b, d ] furan -2- yloxy ) aniline (5.48 g ) as pale yellow 
crystal . 
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mp94-95 deg C. 

5c*»«f flt C l8 H 13 N0 2 tLX 



Calcd:C,78.53;H,4.76;N,5.09. 

Found:C,78.22;H,4.49;N,4.99. 

'H-NMR(200MHz,CDCl 3 ) <5 3.69(2H,brs), 6.33 
(]H,t,J=2.2Hz), 6.38-6.44(2H,m), 7.10(lH,t,J= 
8.1Hz), 7.17(lH,dd,J=9.0,2.4Hz), 7.32(lH,td,J= 
7.4,1.4Hz), 7.46(lH,td,J=7.7,1.5Hz), 7.51-7.60 
(3H,m), 7.88(lH,d,J=8.0Hz). 

[0637] 

###1222 

\-Z) U -2-— h D ^>-tf >(5 .4 1 g). 4-7x.—)\,- 
1H--C5y % /— ;U(5.53g, 38.4mmol). viMM^ 
A(7.95g)XtfKfctt(II)£lfyi?>(40ml)[=ii 
125 deg CC 13 BfrlllHlttLfc. 

ftiix^iiKioonioatfgttftta?!., toa 

^UBSSffl-C 1.5 RIWflMfLfc. 

aJSSMET, XffiU B»x^;U(300ml)£ilD 
7K(150ml x 2)X tSft Att*(75ml) 

2:i)-ett«U UrtiiLfcfifl* *Mv?ntf)\,x. 
— r;U7?3Sfc»U l-(2--hP7xz^)-4-7i- 
^-lH-^5y7-M7.66g)£3Kfetefl£LT» 

mpl36-138 deg C~ 
S*#*HI C 15 HnN 3 0 2 irLT 



Calcd:C,67.92;H,4. 1 8;N, 1 5.84. 

Found:C,67.95;H,4.14;N,15.82. 

1 H-NMR(200MHz,CDCl 3 ) <5 7.24-7.45(4H,m), 
7.53(lH,dd,J=7.7,1.5Hz), 7.64(1 H,td,J=7.8,1.6H 
z), 7.67(1 H,d,J=1.4Hz), 7.75(1 H,dd,J=7.6,1.4H 
z), 7.79-7.84(2H,m), 8.04(1 H 9 dd,J=7.8,1.6Hz). 



[0638] 



mp94-95deg C. 
elemental analysis values 

C<sub> 1 8</sub>H<sub> 1 3</sub>NO<sub>2</sub> doing 
Calcd:C, 78.53;H, 4.76;N, 5.09. 
Found:C, 78.22;H, 4.49;N, 4.99. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
3.69 (2 H, brs ), 6.33 (1 H, t, J=2.2Hz ), 6.38 - 6.44 (2 H, m ), 
7.10 (1 H, t, J=8.1Hz ), 7.17 (1 H, dd, J=9.0, 2.4Hz ), 7.32(1 

H, td, J=7.4, 1.4Hz), 7.46(1 H, td, J=7.7, 1.5Hz), 7.51-7.60 
(3 H,m), 7.88(1 H, d, J=8.0Hz ). 

[0637] 

Reference Example 222 

1 -fluoro -2- nitrobenzene (5.41 g ), 4 -phenyl -lH-imidazole 
(5.53 g, 38.4mmol ), potassium carbonate (7.95 g ) and 
mixing copper (II ) oxide to pyridine (40 ml ), 13 hours it 
agitated with 125 deg C. 

Including ethylacetate (100 ml ) and activated carbon , 
mixture 1.5 hours was agitatedwith room temperature . 

It filtered reaction mixiure with celite , washed with 
ethylacetate . 

filtrate was concentrated under vacuum , ethylacetate (300 
ml ) was added. 

mixture water (150 ml X 2 ) and was washed with saturated 
saline (75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=3:1 *2:1 ), it washed crystal which was precipitated with 
diisopropyl ether jpl 1 , 1 - (2 -nitrophenyl )- 4 -phenyl 
-lH-imidazole it acquired (7.66 g ) as brown color crystal . 

mpl36-l~38deg C. 
elemental analysis values 

C<sub>l 5</sub>H<sub>l 1 </sub>N<sub>3</sub>0<sub>2</sub> 
doing 

Calcd:C, 67.92;H, 4.18;N, 15.84. 
Found:C, 67.95;H, 4.14;N, 15.82. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
7.24 - 7.45 (4 H, m ), 7.53 (1 H, dd, J=7.7, 1.5Hz ), 7.64 (1 H, 
td, J=7.8, 1 .6Hz ), 7.67 (1 H, d, J=l .4Hz ), 7.75 (1 H, dd, 
J=7.6, 1.4Hz ), 7.79- 7.84 (2 H, m ), 8.04 (1 H, dd, J=7.8, 

I. 6Hz ). 

[0638] 
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223 

1 a-2-- h □ ^>-tf >(7.06g. 50.0mmol) s 

2->^^-5-'<> x /^7yP-;U(8.67g)S.I/xh 
^^7>^x^A^P£K(0.81g)£ 10%7KK 

120 deg c -e 12 mmmwLtzo 

P|£x^K500ml)£fiP;L. 7K(200ml), 1 M^7K 
gg^b^-h l J^A7K^;^(200ml). 7K(200ml)SlK 
tSfaft^7K(100ml)Tr3fe;^Lfco 

^^H^^7K^^h'J^A-e^JiLfco 

WltiSU 2-^;U-l,3-^>y^7l/-;U-5- 

mp 106- 107 deg C. 
TtmfttiT fit C !4 H 10 N 2 O 3 S <tLT 



Calcd:C,58.73;H,3.52;N,9.78. 

Found:C,58.88;H,3.49;N,9.64. 

1 H-NMR(300MHz,CDCl 3 ) <5 2.83(3H,s), 7.07(1 
H,dd,J=8.4,1.2Hz), 7.14(lH,dd,J=8.7,2.4Hz), 7. 
23(1 H,ddd,J=8. 1 ,7.5,0.6Hz), 7.52(3 H,ddd,J-8. 1 , 
7.5,1.5Hz), 7.56(lH,d,J=2.7Hz), 7.81(lH,d,J=8. 
4Hz), 7.99(1 H,dd,J=8.0,1.7Hz). 

[0639] 

###J 224 

l-?;U*P-2-:=-hP^>4z>(7.06g, 50.0mmol)s 
l-7xx;Ut°^v>(8.52g)&l/j*M:bU^A 
(8.29g)£ DMF(100ml)fC;g^^-y:^;g-e 22.5 

J5J£;g£^£MET. 3UBU Pigx^K500 

;g£^£7K(200ml x 2)SZ/tSfili^7K(75ml) 

^H^«l7KEit^h'J^A-e|£}iLfco 

?g*X£MET. g£U *£M£lf^ B 1i(Kigx^ 
;U)T*flSIIU l-(2-XhP^xx;U)-4-^xx;Uh: 
^v>(10.5g)^b>vfe^ B B a< tLT^fc o 

mpl09-lll deg C. 

7C*##rfit C 16 H 17 N 3 0 2 tLX 



Reference Example 223 

1 -fluoro -2- nitrobenzene (7.06 g, 50.0mmol ), 2 -methyl -5- 
[benzochiazorooru ] (8.67 g ) and 10% sodium hydroxide 
aqueous solution production liquid (60 ml ) and mixing 
[tetorabuchiruanmoniumuburomido ] (0.81 g ) to toluene (60 
ml ), 12 hours it agitated with 120 deg C. 

Including ethylacetate (500 ml ), water (200 ml ), 1 normal 
sodium hydroxide aqueous solution production liquid (200 
ml ), water (200 ml ) and youwashed with saturated saline 
(100 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with the 
recrystallization (ethylacetate ), 2 -methyl -1,3- benzothiazole 
-5-yl 2- nitrophenyl ether jpl 1 it acquired (12.6 g ) as ash 
color crystal . 

mpl06-107deg C. 

elemental analysis values 
C<sub> 1 4</sub>H<sub> 1 0</sub>N<sub>2</sub>O<sub>3</sub>S 
doing 

Calcd:C, 58.73;H, 3.52;N, 9.78. 
Found:C, 58.88;H, 3.49;N, 9.64. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
2.83 (3 H, s ), 7.07 (1 H, dd, J-8.4, 1.2Hz ), 7.14 (1 H, dd, 
J=8.7, 2.4Hz ), 7.23 (1 H, ddd, J=8.1, 7.5, 0.6Hz ), 7.52 (1 H, 
ddd, J=8. 1,7.5, 1.5Hz), 7.56(1 H,d, J=2.7Hz ),7.81 (1 H, d, 
J=8.4Hz ), 7.99 (1 H, dd, J=8.0, 1.7Hz ). 

[0639] 

Reference Example 224 

1 -fluoro -2- nitrobenzene (7.06 g, 50.0mmol ), 1 -phenyl 
piperazine (8.52 g ) and mixing potassium carbonate (8.29 g ) 
to DMF (100 ml ), 22.5 hours it agitated with room 
temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (500 ml ) was added. 

mixture water (200 ml X 2 ) and was washed with saturated 
saline (75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with the 
recrystallization (ethylacetate ), 1 - (2 -nitrophenyl ) - 4 
-phenyl piperazine it acquired (10.5 g ) as orange crystal . 

mpl09-llldeg C. 

elemental analysis values 

C<sub> 1 6</sub>H<sub> 1 7</sub>N<sub>3</sub>0<sub>2<sub> 
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Calcd:C,67.83;H,6.05;N,14.83. 
Found:C,67.76;H,5.90;N,14.64. 

'H-NMR(300MHz,CDCl 3 ) 6 3.22-3.25(4H,m), 
3.33-3.36(4H,m), 6.90(lH,tt,J=7.4,0.9Hz), 6.94- 
6.99(2H,m), 7.08(lH,ddd,J=8.3,7.1,1.2Hz), 7.20 
(lH,dd,J=8.3,l.lHz), 7.27-7.33(2H,m), 7.51(1 
H,ddd,J=8.4,7.2,1.6Hz), 7.79(lH,dd,J=8.3,1.7H 
z). 

[0640] 

##0"J 225 

l-(2-^hP^x-;t/)-4-^x-;U-lH-<5'$f*V''-^ 
(7.40g, 27.9mmol). i£lb*)^i"t>A(1.55g);&l/ 
S^&(7.79g)£85%x$/- < lU(lO0ml)IC;g£-£ 
-fc>\ 90 deg C V 3.5 B#fyHt#Lf=„ 

;I^!fe)^7K(150mlx2)&i;iS?P^^7K(75ml) 

^□7hy7^-(A+^>:Bixfjl,=2:H 

;U"eSteS*fTl\2-(4-^x-;U-lH-<5y!/- 
^U-l-^U)7-y>(4.69g)£ftfe|gii£LT» 
fc. 

mpl 19-121 deg C. 
S*##HIC,5H l3 N3£LT 



Calcd:C,76.57;H,5.57;N,17.86. 

Found:C,76.56;H,5.37;N,18.03. 

, H-NMR(200MHz ) CDCl 3 ) S 3.75(2H,brs), 6.84 
(lH,td,J=7.6,1.4Hz), 6.86(1 H,d,J=7.6Hz), 7.15- 
7.32(3H,m), 7.37-7.45(3H,m), 7.69(lH,d,J=0.8 
Hz), 7.82-7.86(2H,m). 

[0641] 

226 

2->T;U-1,3-^>^7V-;U-5-'OIx 2-XhP 
x— r;U(lL2g.39.1mmol), tfi<b*JU 
v^A(2.17g)&l/iI5££fe(10.9g)£ 85%x£y- 
;U(150ml)|C;I££i^90 deg C T* 3.5 ft|H)8t 

■WM +_ 



doing 

Calcd:C, 67.83;H, 6.05;N, 14.83. 
Found:C, 67.76;H, 5.90;N, 14.64. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
3.22 - 3.25 (4 H, m ), 3.33 - 3.36 (4 H, m ), 6.90 (1 H, tt, 
J=7.4, 0.9Hz ), 6.94 - 6.99 (2 H, m ),7.08 (1 H, ddd, J=8.3, 
7.1, 1.2Hz), 7.20(1 H, dd, J=8.3, 1. 1 Hz ), 7.27 - 7.33 (2 H, 
m), 7.51 (1 H, ddd, J=8.4, 7.2, 1.6Hz), 7.79(1 H, dd, J=8.3, 
1.7Hz ). 

[0640] 

Reference Example 225 

1 - (2 -nitrophenyl ) - 4 -phenyl -lH-imidazole (7.40 g, 
27.9mmol ), calcium chloride (1.55 g ) and mixing reduced 
iron (7.79 g ) to 85%ethanol (100 ml ), 3.5 hours it agitated 
with 90 deg C. 

It filtered reaction mixture with celite , washed with 
ethylacetate . 

filtrate was concentrated under vacuum , ethylacetate (300 
ml ) was added. 

mixture water (150 ml X 2 ) and was washed with saturated 
saline (75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane rethylacetate 
=2:1*1:1 ), did recrystallization with ethylacetate -diisopropyl 
ether jpl 1 , 2 - it acquired (4 -phenyl -lH-imidazole -1- yl ) 
aniline (4.69 g ) as colorless crystal . 

mpll9-121deg C. 
elemental analysis values 

C<sub>l 5</sub>H<sub>13</sub>N<sub>3</sub> doing 
Calcd:C, 76.57;H, 5.57;N, 17.86. 
Found:C, 76.56;H, 5.37;N, 18.03. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
3.75 (2 H, brs ), 6.84 (1 H, td, J=7.6, MHz ), 6.86 (1 H, d, 
J=7.6Hz ), 7.15 - 7.32 <3 H, m ), 7.37 - 7.45(3 H, m ), 7.69 (1 
H, d, J=0.8Hz ), 7.82 - 7.86 (2 H, m ). 

[0641] 

Reference Example 226 

2 -methyl -1,3- benzothiazole -5-yl 2- nitrophenyl ether jpl 1 
(11.2 g, 39.1mmol ), calcium chloride (2.17 g ) and mixing 
reduced iron (10.9 g ) to 85% ethanol (150 ml ), 3.5 hours it 
agitated with 90 deg C. 
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;)t;&£MET, ;!*£L. RKx7jU(500mi)£iH 

££*£7lC(250ml x 2)Ai;tefn6£*(100ml) 

W«*£fc*ffi»*h^AT?eSLfc. 

^P-7h^57-<— (^*-y->:ft»X^;|/^:l)T» 

SSL. Kigx^-^+h^TSlSal^mv 
2-[{2-*T)l>-i,3-*^ x / : J L T x S— )\,-5-4)Vpr*c 
S/]T-U>(7.74g)S*ftl8»tLTl»fc. 

mp81-83 deg C. 

7cfft»«Tfii C I4 H 12 N 2 OS <tLT 



Calcd:C,65.60;H,4.72;N,10.93. 

Found:C,65.68;H,4.96;N,l 0.9 1 . 

'H-NMR(200MHz,CDCl 3 ) (52.81 (3H,s), 3.8 1 (2 
H,brs), 6.72(1 H,td,J=7.6,1.6Hz), 6.84(1 H,dd,J= 
7.7,1. 5Hz), 6.90(lH,dd,J=8.1,1.5Hz), 7.00(lH,t 
d,J=7.5, 1.2Hz), 7.84(lH,dd,J=8.8,2.6Hz), 7.50 
(1 H,d,J=2.6Hz), 7.72(1 H,d,J=8.4Hz). 

[0642] 

##0>J 227 

1- (2--hP7x-;U)-4-^x-;Ut°^^V>(10.22 
g. 36.1mmol), ^<b*;i/i"^A(2.00g)Sl/)t7C 
&(1 0.1 g)* 85%I*y— Ml 50mOI=a**-H: , 
90 deg CVSmfflMWLtz* 

ii;$£MET. jiffiL, PStx^;u(500ml)£AQ 

;I^^)$-7K(200ml x 2)JSLlSmm-k ^7K(100ml) 
T*&j$Lfc„ 

^ttSSfcjfcttlt+h^A-eftSILfc. 

SSL. ifiif^f>ts^ B B B jm\ 

2- (4-^i-;U-l-t°'<7V J -^)T-'J>(3.40g)^ 
SfcltfeeBtLTWfc. 

mpl23-125 deg C. 
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It filtered reaction mixture with celite , washed with 
ethylacetate . 

filtrate was concentrated under vacuum , ethylacetate (500 
ml ) was added. 

mixture water (250 ml X 2 ) and was washed with saturated 
saline (100 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=2:1 ), did recrystallization with ethylacetate -hexane , 2 - it 
acquired [ (2 -methyl -1,3- benzothiazole -5-yl ) oxy ] aniline 
(7.74 g ) as colorless crystal . 

mp81-83deg C. 

elemental analysis values 

C<sub> 1 4</sub>H<sub> 1 2</sub>N<sub>2</sub>OS doing 
Calcd:C, 65.60;H,4.72;N, 10.93. 
Found:C, 65.68;H, 4.96;N, 10.91. 

<sup>l</sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
2.81 (3 H, s ), 3.81 (2 H, brs ), 6.72 (1 H, td, J=7.6, 1.6Hz ), 
6.84(1 H,dd, J=7.7, 1.5Hz ), 6.90(1 H, dd, J=8.1, 1.5Hz), 
7.00 (1 H, td, J=7.5, 1.2Hz ),7.84 (1 H, dd, J=8.8, 2.6Hz ), 
7.50 (1 H, d, J=2.6Hz ), 7.72 (1 H, d, J=8.4Hz ). 

[0642] 

Reference Example 227 

1 - (2 -nitrophenyl ) - 4 -phenyl piperazine (10.22 g, 
36.1mmol ), calcium chloride (2.00 g ) and mixing reduced 
iron (10.1 g ) to 85%ethanol (350 ml ), 3 hours it agitated 
with 90 deg C. 

It filtered reaction mixture with celite , washed with 
ethylacetate . 

filtrate was concentrated under vacuum , ethylacetate (500 
ml ) was added. 

mixture water (200 ml X 2 ) and was washed with saturated 
saline (100 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ] (hexane :ethylacetate 
=4:1), did recrystallization with ethylacetate -hexane , 2 - it 
acquired (4 -phenyl -1- piperazinyl ) aniline (3.40 g ) as pale 
yellow crystal . 

mp!23-125deg C. 
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Ttmfttii tt C 16 H, 9 N 3 tLX 



Calcd:C,75.85;H,7.56;N,16.59. 

Found:C,75.48;H,7.56;N,16.30. 

'H-NMR(20OMHz,CDCl 3 ) 6 3.08(4H,t,J=5.0Hz), 
3.34(4H,t,J=4.8Hz), 4.00(2H,brs), 6.74-7.07(7 
H,m), 7.29-7.36(2H,m). 

[0643] 

228 

3-75/T^-7xy— ;b(3.76g, 30.0mmol)£x$ 
/-^(30ml)l=5S»*-fr, HJX^U7£>(4.6m 
3-?p^:?Pt::>|->lgx^K5.43g)£ft] 

£#tt£MST? 7.5 B#nna^Lfe. 

£JE;g£%£MET. SttU itg?x^;u(300 
ml)£Aax.fc 0 

il£1*£*(150ml);Rt/fi»*tt*(75ml)"e* 
»Lfc. 

* P V ^7-r-(^*-9->: Rllfym: 1 -» 
3:l-»2:l)"CiftSSLs3-[(3-7'5>'7xx;u)^.;i / -7 
TX;U]^ , Pt°^->^x^^(6.45g)^Hfe^|--1';U 

'H-NMR(200MHz,CDCl 3 )<5 1.26(3H,t,J=7.1Hz), 
2.62(2H,t,J=7.4Hz), 3.14(2H,t,J=7.5Hz), 3.67 
(2H,brs), 4.14(2H,q,J=7.2Hz), 6.52(1 H,ddd,J=7. 
9,2.3,0.9Hz), 6.69-6.78(2H,m), 7.08(1 H,t,J=7.9 
Hz). 

[0644] 

##0|J 229 

l-TZSTtZtJiS— JU(3.76g. 30.0mmol). 4-? 
P^^U 7x-;U X— x-/U(6.87g)Sl/-rh : 7 
^;U7>^-«!7A^P5K(0.48g)* 10%7kS£ 
te7HJ^A*^;$(50ml)&tfh;i,x>(50ml)l:: 
8**1*, 18 B#P.J]}f #Lf- 0 

K&Xf-;U(300ml)£Jm*,7K(100ml);&l/fi&fQ 
fttt*(75ml)-ea»Lfco 

;§«$;mET, SSL, »atS*>'J*yjU*7A 
•j7PTh^* i 5^-(^-y->:i^Kx^^=3:l)T' 
ffiKU 3-[(4-"7i/^>^f-;U)X;i/7TX^]7 
-■J>(7.88g)£Jtfci-<OUi:LT#fc. 
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elemental analysis values 

C<sub> 1 6</sub>H<sub> 1 9</sub>N<sub>3</sub> doing 
Calcd:C, 75.85;H, 7.56;N, 16.59. 
FoundiC, 75.48;H, 7.56;N, 16.30. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
3.08 (4 H, t, J=5.0Hz ), 3.34 (4 H, t, J=4.8Hz ), 4.00 (2 H, 
brs ), 6.74 - 7.07 (7 H, m ), 7.29 - 7.36(2 H, m ). 

[0643] 

Reference Example 228 

3 -amino thiophenol melting (3.76 g, 30.0mmol ) in ethanol 
(30 ml ), it added triethylamine (4.6 ml ) and 3-bromo ethyl 
propionate (5.43 g ). 

mixture 7.5 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (300 ml ) was added. 

mixture water (150 ml ) and was washed with saturated saline 
(75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=4 : 1 *3:1 *2:1 ), 3 - it acquired [ (3 -amino phenyl ) 
sulfanyl ] ethyl propionate (6.45 g ) as yellow oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.26 (3 H, t, J-7.1Hz )., 2.62 (2 H, t, J=7.4Hz), 3.14 (2 H, t, 
J=7.5Hz ), 3.67 (2 H, brs ), 4.14 (2 H, q, J=7.2Hz ), 6.52 (1 H, 
ddd, J=7.9, 2.3, 0.9Hz ),6.69 - 6.78 (2 H, m ), 7.08 (1 H, t, 
J-7.9Hz ). 

[0644] 

Reference Example 229 

3 -amino thiophenol (3.76 g, 30.0mmol ), 4 -bromobutyl 
phenyl ether (6.87 g ) and 10% sodium hydroxide aqueous 
solution production liquid (50 ml ) and mixing 
[tetorabuchiruanmoniumuburomido ] (0.48 g ) to the toluene 
(50 ml ), 18 hours it agitated with room temperature . 

Including ethylacetate (300 ml ), water (100 ml ) and you 
washed with saturated saline (75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=3:1 ), 3 - it acquired [ (4 -phenoxy butyl ) sulfanyl ] aniline 
(7.88 g ) as yellow oyl . 
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, H-NMR(200MHz,CDCl 3 )5 1.76-1 .96(4H,m), 
2.97(2H,t,J=7.0Hz), 3.62(2H,brs), 3.97(2H,t,J= 
5.9Hz), 6.49(1 H,ddd,J=7.8,2.2,0.9Hz), 6.65(1 H, 
t,J=1.8Hz), 6.70-6.75(lH,m), 6.86-6.97(3H,m), 
7.06(1 H,t,J=7.8Hz), 7.23-7.3 l(2H,m). 

[0645] 

230 

3-7$S7*S— JU(3.27g, 30.0mmol). B^itis 
^P^*tr^(6.30g)&lMS£*U^A(4.98g)£ 
DMF(30ml)lcE££-H\ 80 deg C T? 22.5 B$M 

■HfcX^U(250ml)tai*. 0.5 ttJETKIMb^h 
, J r ^A7K^^(300ml)Si;i&fi]d^7K(150ml)T? 

^PTh^7-f— (^*-y->:»|fcx^JU-3:l)'e 
««U 3-(v^P^+v;U^v)T-U>(327 

1 H-NMR(200MHz > CDCl 3 ) 5 1 .04-2.07(1 0H,m), 
3.64(2H,brs), 4.07-4.23(lH,m), 6.08-6.34(3H, 
m), 6.95-7.07(1 H,m). 

[0646] 

###J231 

3-7 7 £/?x/— ;U(3.27g, 30.0mmol). 2-^PPX 
T^Pfcf^U X-x;U(3-68g). a^b^HJ^ 
A(1.12g)&l/0e&*'J^A(4.98g)£ DMF(30m 

i)i-a**i*, so deg c r* 8 mumnuzo 

X— TJU(300ml)£in*.. 7K(150ml). 1 *l£7KI£ 
^b^-h l JOA7K^;^(100ml) > 7K(150ml)atXt& 
*Pfttt*(75ml)-CSfc?*Lfco 

3:1)-C*MIL. 3-(2-^P/K*yXh+y)7-'J> 
(1 .28g)^^fe^--T ;U<tLT *#fc 0 

1 H-NMR(300MHz,CDCl 3 ) 5 0.93(3H,t,J=7.5Hz), 
1 .63 (2H,sextet, J=7. 1 Hz), 3 .49(2H,t,J=6.6Hz), 
3.64(2H,br), 3.77(2H,t,J=5.1Hz), 4.08(2H,t,J=5. 
1Hz), 6.27-6.36(3H,m), 7.04(1 H,t,J=8.3Hz). 

[0647] 

#*« 232 

1-7;U* P-2-xhP^>-t?>(7.06g, 50.0mmol). 



<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.76 - 1.96 (4 H, m ), 2.97 (2 H, t, J=7.0Hz ), 3.62 (2 H, brs ), 
3.97 (2 H, t, J=5.9Hz ), 6.49 (1 H, ddd, J=7.8, 2.2, 0.9Hz ), 
6.65(1 H, t, J=1.8Hz ), 6.70 - 6.75 (1 H, m ), 6.86 - 6.97 (3 H, 
m ), 7.06 (1 H, t, J=7.8Hz ), 7.23 - 7.31 (2 H, m ). 

[0645] 

Reference Example 230 

3 -amino phenol (3.27 g, 30.0mmol ), iodide cyclohexane 
(6.30 g ) and mixing potassium carbonate (4.98 g ) to DMF 
(30 ml ),22.5 hours it agitated with 80 deg C. 

Including ethylacetate (250 ml ), 0.5 rule sodium hydroxide 
aqueous solution production liquid (300 ml ) and you washed 
with saturated saline (150 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=3:1 ), 3 - it acquired (cyclohexyloxy group ) aniline (327 
mg ) as brown color oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .04 - 2.07 (10 H, m ), 3.64 (2 H, brs ), 4.07 - 4.23 (1 H, m ), 
6.08 - 6.34 (3 H, m ),6.95 - 7.07 (1 H, m ). 

[0646] 

Reference Example 23 1 

3 -amino phenol (3.27 g, 30.0mmol ), 2 -chloroethyl propyl 
ether (3.68 g ), sodium iodide (1 .12 g ) and mixing potassium 
carbonate (4.98 g ) to the DMF (30 ml ), 8 -hour it agitated 
with 80 deg C. 

Including ether (300 ml ), water (150 ml ), 1 normal sodium 
hydroxide aqueous solution production liquid (100 ml ), water 
(150 ml ) and youwashed with saturated saline (75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane rethylacetate 
=4 : 1 *3:1 ), 3 - it acquired (2 -propoxy ethoxy ) aniline (1.28 
g ) as brown color oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
0.93 (3 H, t, J=7.5Hz ), 1.63 (2 H, sextet, J=7.1Hz ), 3.49 (2 
H, t, J=6.6Hz ), 3.64 (2 H, br ), 3.77 (2 H, t, J=5.1Hz ), 4.08 
(2 H, t, J=5.1Hz ),6.27 - 6.36 (3 H, m ), 7.04 (1 H, t, 
J=8.3Hz). 

[0647] 

Reference Example 232 

1 -fluoro -2- nitrobenzene (7.06 g, 50.0mmol ), 4 - (4 
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4-(4-^QP7x— ;U)-4-tKntfKiJi?>(l0.6g) 
%.tfm.M.± 'J-} A(8.29g)£ DMF(1 00ml)IC;g£ 
£t>\ 60 deg C T? 16 BlIHSMtLfc. 

;I£t)£7K(200ml x 2)&tf MQ:£i&7K(100ml) 

»«£3*ET. ffl*L,4-(4-^PP7i-;U)-l- 
(2--h-P7'xr:;U)-4-t°'< l Jvy— ;U(17.4g)$Jffl 

^0)<b^ttl*C*LJSL±«S#ri=*a>RJEI= 

1 H-NMR(300MHz,CDCl 3 ) d 1 .79- 1 .85(2H,m), 
2.30(2H,td,J=l 3. 1,43Hz), 3.17-3.21(2H,m), 3.3 
4(2H,td,J=12.2,2.4Hz), 7.05(lH,ddd,J=8. 1,7.2,1. 
1Hz), 7.23(1 H,dd,J=8.4,1.2Hz), 7.33-7.38(2H, 
m), 7.46-7.53(3H,m), 7.81(lH ) dd,J=8.1,1.5Hz), 
OH lim!gLTl*£lV 

[0648] 

233 

4-(4-<7PP7x— ;U)-l-(2-— hP7x^;U)-4-t"^ 

•jv/-yK±*)si;sfS(i8.2g)^ i M&m 

1b^-h'J't7A7K;*§^(125ml)Si; THF(125ml)IC 
75 deg CT'6 ttmMWLtzo 

;Ji;$£MET> XffiU KKx*;i,(500mi)£in 

*.fco 

;1^i*lS7K(200mlX2)ai;iafilft*7K(100inl) 

^P7h^7^- (^+-9->:ltStx^;U=4:l^ 
3:l)T'*I^L^blC^X^;U-i;^V^Pt 0 ^ 
X-^U-CS*£H 1 £fTl\ l-(2-T5/7x^;i,)-4 
-(4-<7 P P^x^;U)-4-t° ^'J y7 — ;U(7. 1 9g)£* 
fetSft£LT#fc. 

mpl55-157 deg C. 

TzBttW C I7 H 19 C1N 2 0 <tLT 



Calcd:C,67.43;H,6.32;N,9.25. 
Found:C,67.19;H,6.08;N,9.10. 
'H-NMR(200MHz,CDCl 3 ) 6 1.63(lH,brs), 1.82- 
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-chlorophenyl ) - 4 -hydro piperidine (10.6 g ) and mixing 
potassium carbonate (8.29 g ) to DMF (100 ml ), 16 hours it 
agitated with 60 deg C. 

reaction mixture was concentrated under vacuum , 
ethylacetate (500 ml ) was added. 

mixture water (200 ml X 2 ) and was washed with saturated 
saline (100 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , 4 - (4 -chlorophenyl ) - 1 
- (2 -nitrophenyl ) - 4 -piperidinol itacquired (1 7.4 g ) roughly 
as reddish brown oyl . 

this compound above this without refining it used for 
followingreaction. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.79 - 1.85 (2 H, m ), 230 (2 H, td, J=13.1, 4.3Hz ), 3.17 - 
3.21 (2 H, m ), 3.34 (2 H, td, J-12.2, 2.4Hz ), 7.05(1 H, ddd, 
J=8.1,7.2, l.lHz),7.23 (1 H, dd,J=8.4, 1.2Hz ), 7.33 - 7.38 
(2H,m), 7.46-7.53 (3 H, m ), 7.81 (1 H, dd, J=8.1, 1.5Hz), 
OH hasnot done identification . 

[0648] 

Reference Example 233 

4 - (4 -chlorophenyl ) - 1 - (2 -nitrophenyl ) - 4 -piperidinol 
(total amount ) and 1 normal sodium hydroxide aqueous 
solution production liquid (125 ml ) and mixing zinc (18.2 
g )to THF (125 ml ), 6 hours it agitated with 75 deg C. 

reaction mixture was filtered with celite . 

filtrate was concentrated under vacuum , ethylacetate (500 
ml ) was added. 

mixture water (200 ml X 2 ) and was washed with saturated 
saline (100 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=4 : 1 *3:1 ), furthermore did recrystallization with 
ethylacetate -diisopropyl ether jpl 1 , 1 - (2 -amino phenyl ) - 
4 - (4 -chlorophenyl ) - 4-piperidinol it acquired (7.19 g ) as 
red color crystal . 

m P 155-157deg C. 

elemental analysis values 

C<sub>17</sub>H<sub>l 9</sub>ClN<sub>2</sub>0 doing 
Calcd:C, 67.43;H, 6.32;N, 9.25. 
Found:C, 67.19;H, 6.08;N, 9.10. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
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1.91(2H,m), 2.15-2.30(2H,m), 3.07-3. 18(4H,m), 
4.00(2H,brs), 6.74-6.80(2H,m), 6.95(1 H,td,J= 
7.5,1.5Hz), 7.10(lH,dd,J=8.0,1.5Hz), 7.33-7.39 
(2H,m), 7.47-7.53(2H,m). 

[0649] 

###J 234 

'2-~hP'<>i/;U^ r PSK(8.64g.40.0mmol)&l/ 
2->jU*^h'<>!/^7 % /— -/U(7.36g)S THF(40 
ml)atf 1 «£*ift<b^hU^A7k&»(40ml) 

;g^^^7jC(100ml x 2)&tf !&fij£i&7K(75ml) 

tefi*firL\ 1.3-'<> % /5 L 7 % y— ;U-2--f 2-- 
hP^vJU x;u^K(6.09g)*3Jltfef£Si: 
Ltifco 



mp66-68 deg C. 
7C*#Wfll C 14 H 10 N 2 O 2 S 2 i: 



1.63(1 H,brs), 1.82-1.91 (2 H, m), 2.15 - 2.30 (2 H, m ), 
3.07 - 3.18 (4 H, m ),4.00 (2 H, brs ), 6.74 - 6.80 (2 H, m ), 
6.95(1 H, td,J=7.5, 1.5Hz), 7.10(1 H, dd,J=8.0, 1.5Hz), 
7.33 - 7.39 (2 H, m ), 7.47 - 7.53(2 H, m ). 

[0649] 

Reference Example 234 

2 -nitrobenzyl bromide (8.64 g, 40.0mmol ) and 2 - THF (40 
ml ) and mixing [merukaputobenzochiazooru ] (7.36 g ) to 1 
normal sodium hydroxide aqueous solution production liquid 
(40 ml ),2 1 hour it agitated with room temperature . ' 

reaction mixture was concentrated under vacuum , 
ethylacetate (300 ml ) was added. 

mixture water (100 ml X 2 ) and was washed with saturated 
saline (75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , residue did 1 and 3 
-benzothiazole -2- yl 2- nitrobenzyl sulfide itacquired 
recrystallization with ethylacetate , (6.09 g ) as pale yellow 
crystal . 

mp66-68deg C. 

elemental analysis values 

C<sub> 1 4</sub>H<sub> 1 0</sub>N<sub>2</sub>O<sub>2</sub>S<sub>2</sub> 
doing 



Calcd:C,55.61 ;H,3.33;N,9.26. 

Found:C,55.58;H,3.06;N,9.2 1 . 

1 H-NMR(300MHz 5 CDCl 3 )(54.96(2H,s), 7.29(1 
H,ddd,J=8.0,7.4, 1.4Hz), 7.40-7.46(2H,m), 7.55 
(lH,td,J=7.7,1.6Hz), 7.72-7.75(1 H,m), 7.82(1H, 
dd,J=7.8,l .8Hz), 7.9 1 (1 H,ddd,J=8. 1 , 1 ,2,0.6Hz), 
8.06(1 H,dd,J=8.1,1.5Hz). 

[0650] 

235 

*JU7-f K(2.85g. 9.43mmol), i&itJlfr^lx 
(0.52g)&i;jl7ctt(2.63g)* 85%X$/-;U(50 
ml)tZ;g££tL90 deg C Tf 2 AMflttt Lfco 

»»*«ETSUllU ft»x^U(200ml)£Jn 

7LtZo 

a*»**(75mi)jti;ttfn***(50iiii)-cft 

*Lfc. 



CalcdiC, 55.61;H,3.33;N,9.26. 
Found:C, 55.58;H, 3.06;N, 9.21. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
4.96 (2 H, s ), 7.29 (1 H, ddd, J=8.0, 7.4, MHz ), 7.40 - 7.46 
(2 H,m), 7.55(1 H, td, J=7.7, 1.6Hz), 7.72 -7.75(1 H, m ), 
7.82 (1 H, dd, J=7.8, 1.8Hz ), 7.91 (1 H, ddd, J=8.1, 1.2, 
0.6Hz ), 8.06(1 H,dd, J=8.1, 1.5Hz). 

[0650] 

Reference Example 235 

1 and 3 -benzothiazole -2- yl 2- nitrobenzyl sulfide (2.85 g, 
9.43mmol ), calcium chloride (0.52 g ) and mixing reduced 
iron (2.63 g ) to 85% ethanol (50 ml ), 2 hours it agitated with 
90 deg C. 

It filtered reaction mixture with celite , washed with 
ethylacetate . 

filtrate under vacuum was concentrated, ethylacetate (200 
ml ) was added. 

mixture water (75 ml ) and was washed with saturated saline 
(50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 
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4:1 &i;tt*tt:^-9->:ftltx^;U=4:l)T?« 
»U2-(l,3-'<:/ , /*7l/-;U-2--OU>^)7 
-'J>(2.29g)^I^|-'f>iU<!:LT^#fco 



Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=5:1*4 : 1 and basic :hexane :ethylacetate =4 : 1 ), 2 - it 
acquired (1 and 3 -benzothiazole -2- yl methyl ) aniline (2.29 
g ) as crude oil . 

this compound above this without refining it used for 
followingreaction. 



[0651] 

###J 236 

3-— hPSSfrll(6.68g,40.0mmol).3-£PP7 
—'J >(5. 1 0g)» WSC(9.20g)S.t; 4-v>^;U75y 
e«Jv>(1.22g)$ DMF(80ml)IC;S£$-tL MS 

t? n BMMHtLfc. 

J5fS;I£4$!]£MI±T, SttU itS£x^jU(300 
ml)£ftl*.fc 0 

S£tJ8£#(150ml)» 1 ^l^^^(100mlx2)S 
lXIMD^**(50ml)T?**Lfc. 

v?n tfjn— r;uT?ms**ffiv n-(3-^p 

□ 7i-;U)-3-=hn£*«»75K(8.66g)£*t 

mpl55-156 deg C. 
7C*#*f fit C 13 H 9 C1N 2 0 3 tur 



Calcd:C,56.43;H,3.28;N,10.13. 

Found:C,56.39;H,3.00;N,10.1 1. 

'H-NMR(200MHz,DMSO-d 6 ) 5 7.2 1 (1 H,ddd,J= 
7.9,2. 1,1.0Hz), 7.42(1 H,t,J=8.0Hz), 7.73(lH,dd 
d,J=8.2,2.0,l.lHz), 7.86(1 H,t,J=8.0Hz), 7.97(1 
H,t,J=2.0Hz), 8.38-8.49(2H,m), 8.80(lH,t,J=1.8 
Hz), 10.72(lH,s). 

[0652] 

##0"J 237 

N-(3-? P P7i ~ ;U)-3-=hP £E#M75 K(5. 1 
4g, 18.6mmol), iUfc^Uv^AO^gJ&tfjl 
7cffc(5.19g)£ 85%X^y— ;K100ml)IC;g^-$ 
■B\ 90 deg C T* 2 ^M«#Lfc. 

S**»ET. SMIL. ft»x^;U(200ml)SiP 



[0651] 

Reference Example 236 

3 -nitro benzoic acid (6.68 g, 40.0mmol ), 3 -chloroaniline 
(5.10 g ), mixing WSC (9.20 g ) and 4 -dimethylamino 
pyridine (1 .22 g ) to DMF (80 ml ), 1 7 hours it agitated with 
room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (300 ml ) was added. 

mixture water (150 ml ), 1 normal hydrochloric acid (100 ml 
X 2 ) and was washed with saturated saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , residue did N- (3 
-chlorophenyl ) - 3-nitro benzoic acid amide it acquired 
recrystallization with ethylacetate -diisopropyl ether jpl 1 , 
(8.66 g ) as colorless crystal . 

mpl55-156deg C. 

elemental analysis values 

C<sub> 1 3</sub>H<sub>9</sub>ClN<sub>2</sub>0<sub>3</sub> 
doing 

Calcd:C, 56.43;H, 3.28;N, 10.13. 

Found:C, 56.39;H, 3.00;N, 10.11. 

<sup>K/sup>H-nmr (200 MHz , DMSO 
-d<sub>6</sub> );de 7.21 (1 H 5 ddd, J=7.9, 2.1, 1.0Hz ), 7.42 
(1 H, t, J=8.0Hz ), 7.73 (1 H, ddd, J=8.2, 2.0, 1.1Hz ), 7.86 (1 
H, t, J=8.0Hz ), 7.97 (1 H, t, J-2.0Hz ), 8.38 - 8.49(2 H, m ), 
8.80 (1 H, t, J=1.8Hz ), 10.72 (1 H, s ). 

[0652] 

Reference Example 237 

N- (3 -chlorophenyl ) - 3 -nitro benzoic acid amide (5.14 g, 
18.6mmol ), calcium chloride (1.02 g ) and mixing reduced 
iron (5.19 g ) to85% ethanol (100 ml ), 2 hours it agitated 
with 90 deg C. 

It filtered reaction mixture with celite , washed with 
ethylacetate . 

filtrate was concentrated under vacuum , ethylacetate (200 
ml ) was added. 
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S£tt£*(100ml);Rl/ffi*]£a*(50ml)-C3fc 

t°^X-x;UT*S$Sil£m\ 3-7SAN-(3-£ 
□ 07i-;U)£E^i£75K(3.85g)£*lfe*£J| 

mpll4-118 deg C. 
7C*»«ftt C, 3 H M C1N 2 0 <tLT 



Calcd:C,63.29;H,4.49;N,l 1 .36. 

Found:C,63.38;H,4.28;N,l 1 .48. 

'H-NMR(200MHz,CDCl3) 5 3.85(2H,brs), 6.82- 
6.87(1 H,m), 7.09-7.32(5H,m), 7.45-7.48(1 H,m), 
7.75-7.77(2H,m). 

[0653] 

##0>J 238 

2-<?aa^<y/^TV— ;U(5.00g» 29.5mmol)> 3- 
75/5 1 7|-^xy-;U(3.69g)Si;Kit* l J't'A(4. 
89g)£7fch— hWK90ml)l3gfc£l*\£jfiT* 

JRJ£S£«l£»ET. SJtU »»x^L<300 
ml)£j]Qx_fc 0 

;I^^^7K(150ml)Si;iSW$^7k(75ml)-egfe 

^avh^57-r— cv*-y->:»Kx^;u-3:i)-e 
ttSHU 3-[(i ,3-^>y^7i/-;u-2-<;u)7.;u7 

7-)\,]7- , )>(6.20g)$:t'()l'tLXmtzo 

'H-NMR(200MHz,CDCl 3 ) 5 3.82(2H,brs), 6.80 
(lH,ddd,J=8.2,2.2,l.lHz), 7.03-7. 13(2H,m), 7.2 
l-7.30(2H,m), 7.40(lH,td,J=7.7,1.5Hz), 7.63-7. 
68(lH,m), 7.85-7.90(lH,m). 

[0654] 

239 

a-H Q^E7-t*K7x./>(25.1g. 126mmol)&t/?- 
:tv7>if*'J^A(12.9g)£x$y— ;U(200ml) 
lC;I££-fet\ 85 deg CT'3.5 ftftiHf tfLfco 

£JS;l£$l£S}*U *(50ml)£»)a.fc. 



^>7/7*h7x/>(20.1g)£;&Stfe$£ll<!: 
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mixture water (100 ml ) and was washed with saturated saline 
(50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , did recrystallization with 
ethylacetate -diisopropyl ether jpl 1 , 3-amino -N- it acquired 
(3 -chlorophenyl ) benzoic acid amide (3.85 g ) as colorless 
crystal . 

mpll4-118deg C. 
elemental analysis values 

C<sub>13</sub>H<sub>l 1 </sub>C!N<sub>2</sub>0 doing 
Calcd:C, 63.29;H, 4.49;N, 1 1.36. 
Found:C, 63.38;H, 4.28;N, 1 1 .48. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
3.85 (2 H, brs ), 6.82 - 6.87 (1 H, m ), 7.09 - 7.32 (5 H, m ), 
7.45 - 7.48 (1 H, m ),7.75 - 7.77 (2 H, m ). 

[0653] 

Reference Example 238 

2 -chloro benzothiazole (5.00 g, 29.5mmol ), 3 -amino 
thiophenol (3.69 g ) and mixing potassium carbonate (4.89 g ) 
to acetonitrile (90 ml ), the overnight stirring it did with room 
temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (300 ml ) was added. 

mixture water (1 50 ml ) and was washed with saturated saline 
(75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=3:1 ), 3 - it acquired [ (1 and 3 -benzothiazole -2- yl ) 
sulfanyl ] aniline (6.20 g ) as oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
3.82 (2 H, brs ), 6.80 (1 H, ddd, J=8.2, 2.2, 1.1Hz ), 7.03 - 
7.13 (2 H, m ), 7.21 - 7.30 (2 H, m ), 7.40(1 H, td, J=7.7, 
1 .5Hz ), 7.63 - 7.68 (1 H, m ), 7.85 - 7.90 (1 H, m ). 

[0654] 

Reference Example 239 

The;al -bromo acetophenone (25.1 g, 126mmol ) and mixing 
potassium thiocyanate (12.9 g ) to ethanol (200 ml ), 3.5 hours 
itagitated with 85 deg C. 

reaction mixture air cooling was done, water (50 ml ) was 
added. 

It agitated mixture for a while with room temperature , 
filtered, dried,the;al -thio cyano acetophenone it acquired 
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Lxmtzo 

, H-NMR(200MHz,CDC] 3 ) 6 4.75(2H,s), 7.50-7. 
58(2H,m), 7.69(lH,tt,J=7.5,1.7Hz), 7.93-7.98(2 
H,m). 

[0655] 
##0"J 240 

0f-^v7/T-feh7xy>(19.5g, 110mmol)£ 
9ml)^iaxf= 0 

S£«B£ 110 deg C "C 2 B*M«#Lfc. 

-JU(12.2g)£aKltfe*S*£LT»fc. 
mp203-206 deg C. 

'H-NMR(300MHz,CDCl 3 ) 6 6.32(1 H,d,J=2.1H 
z), 7.35-7.48(3H,m), 7.52-7.56(2H,m), 10.58(1 
H,br). 

[0656] 

##01)241 

2-tKn*i/-4-7x-;U¥-7V— ;U(11.5g. 64.9 
mmol)&tf:fr*V'iS'lb l J>(120ml)£ 105 deg C 

■C2*niHittLfc. 

£(SS**B£ffi*U MET, X«Lf=. 



»a***(200ml)'vaL^=o 
«*1**MS"el?<HI#U x-^;u(400ml)-e 

**)iS*(200ml)Xi;i&W*tt*(100ml)T? 

M10.9g)£»*lfefSa±LT»fco 
mp53-54 deg C. 
5u*#*HiS C 9 H 6 C1NS <tLT 



Calcd:C,55.24;H,3.09;N,7.16. 
Found:C,55.39;H,2.95;N,7.10. 
'H-NMR(300MHz,CDCl 3 ) 6 7.32-7.45(3H,m), 



(20.1 g ) as pale yellow crystal . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
4.75 (2 H, s ), 7.50 - 7.58 (2 H, m ), 7.69 (1 H, tt, J=7.5, 
1.7Hz ), 7.93 - 7.98 (2 H,m). 

[0655] 

Reference Example 240 

The;al -thio cyano acetophenone acetic acid (88 ml ) and 
mixing (19.5 g, 1 10 mmol ) to water (31 ml ), it added 
concentrated sulfuric acid (2.9 ml ). 

mixture 2 hours was agitated with 1 10 deg C. 

ice cooling it did reaction mixture , filtered. 

water wash it did, dried, 2 -hydroxy -4- phenyl thiazole it 
acquired (12.2 g ) as pale yellow crystal . 

mp203-206deg C. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
6.32 (1 H, d, J=2.1Hz ), 7.35 - 7.48 (3 H, m ), 7.52 - 7.56 (2 
H,m), 10.58(1 H,br). 

[0656] 

Reference Example 24 1 

2 -hydroxy -4- phenyl thiazole (1 1 .5 g, 64.9mmol ) and 
phosphorous oxychloride (120 ml ) 2 hours was agitated with 
105 deg C. 

air cooling it did reaction mixture , under vacuum , 
concentrated. 

residue was poured to ice water (200 ml ). 

It agitated mixture for a while with room temperature , 
extracted with the ether (400 ml ). 

organic layer water (200 ml ) and was washed with saturated 
saline (100 ml). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafli ](hexane :ethylacetate 
=5:1 ), furthermore did recrystallization with ethylacetate 
-diisopropyl ether jpl 1 , 2 -chloro -4- phenyl thiazole it 
acquired the(10.9 g ) as pale yellow crystal . 

mp53-54deg C. 

elemental analysis values 
C<sub>9</sub>H<sub>6</sub>ClNS doing 

Calcd:C, 55.24;H, 3.09;N, 7.16. 

Found:C, 55.39;H, 2.95;N, 7.10. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 



Page 514 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



7.36(1 H,s), 7.82-7.86(2H,m). 

[0657] 

##0IJ 242 

2-9 P Q-4-yx—)\,?7\7— ^U(3 .0 1 g. 1 5.4mmo 

i). 3-7sy^*7iy-;u(2.90g)ai;ft»*'j't7 

A(2.55g)£7izh=h'J;K45ml)IC;g££-fc!\B 

a-c3 Hwa#Lfc. 

;g^^l$-7K(100ml)Si;iS?D^iS7K(50ml)tFi5t 

fc«II**l*ttIt*MJ*AT?««Lfc. 

9a7h^ : 5^-(^^r+>->:^X^^=6:l^ 
3:1— 2:l-»3:2)T*tt8U3-[(4-7x=JU-l,3-?- 

7V— ;u-2-T;i/)7.;u7r-yu]7- l J>(0.89g)$ 

'H-NMR(200MHz,CDCI 3 ) 5 3.78(2H,brs), 6.73 
(]H,ddd,J=7.9,2.5,1.0Hz), 6.97-7.07(2H,m), 7.2 
0(lH,t,J=7.9Hz), 7.28-7.45(4H,m), 7.84-7.90(2 

H, m). 

[0658] 

243 

DMF(20ml)£iQ*_fco 

3~hP7xy-;U(3.02g)(7) DMF(20ml)58?ft$ 

^x-;UT7V— ;U(3.86g. 19.7mmol)<7) DMF(2 
Oml)5S5ft^JinS.fco 

S^»*80 deg CT?3 BUmWLtzo 

fS***7K(100ml x 2)AtXfllDfttt7K(50ml) 
T?ft*Lfc 0 

4:l)T?flHS[L.2-(3--ha^xy*S/)-4- , 7x-;U- 

I, 3-^7V r -;K3.22g)^b>vfe^^^<tLT 
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7.32 - 7.45 (3 H, m ), 7.36 (1 H, s ), 7.82 - 7.86 (2 H, m ). 
[0657] 

Reference Example 242 

2 -chloro -4- phenyl thiazole (3.01 g, 15.4mmol ), 3 -amino 
thiophenol (2.90 g ) and mixing potassium carbonate (2.55 g ) 
to acetonitrile (45 ml ), 3-day period it agitated with room 
temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (250 ml ) was added. 

mixture water (100 ml ) and was washed with saturated saline 
(50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
-6:1*3:1 *2:1*3:2 ), 3 - it acquired [ (4 -phenyl -1, 3- thiazole 
-2- yl ) sulfanyl ] aniline (0.89 g ) as yellow oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
3.78 (2 H, brs ), 6.73 (1 H, ddd, J=7.9, 2.5, 1.0Hz ), 6.97 - 
7.07 (2 H, m ), 7.20 (1 H, t, J=7.9Hz ), 7.28 - 7.45(4 H, m ), 
7.84 - 7.90 (2 H, m ). 

[0658] 

Reference Example 243 

sodium hydride (60%: 0.95 g ) twice was washed with 
hexane . 

DMF (20 ml ) was added. 

3 -nitro phenol DMF (20 ml ) solution of (3.02 g ) was added. 

After agitating mixture with 1 0 min room temperature , 2 
-chloro -4- phenyl thiazole DMF (20 ml ) solution of (3.86 g, 
19.7mmol ) was added. 

mixture 3 -day period was agitated with 80 deg C. 

reaction mixture was concentrated under vacuum , 
ethylacetate (200 ml ) was added. 

mixture water (100 ml X 2 ) and was washed with saturated 
saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=10:1*4 : 1 ), 2 - (3 -nitro phenoxy ) - 4 -phenyl -1, 3- 
thiazole it acquired (3.22 g ) as orange oyl . 
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1 H-NMR(200MHz,CDCl 3 ) 6 7.09(1 H,s), 7.28-7. 
44(3H,m), 7.60(lH,t,J=8.3Hz), 7.73-7. 81(3H, 
m) s 8.10-8.15(lH,m), 8.35(lH,t,J=2.2Hz). 

[0659] 

244 

2-(3--hP^xy+V)-4-7x~^-l,3-^ 1 7V p — 
;U(3.20g. 10.7mmol). i&lb^Uv^ A(0.60g)£. 
t/il7ui*(3.00g)£ 85%x£/-jU(50ml)IC;g£ 
£1± S 90 deg C V 40 'AmimUzo 

l^IET, XIBU- ^g?x^U(300ml)£ia 
;I^^^7K(100ml)Si;t&?P4^7K(75ml)-e3t 
7kJI£Mgx^K50ml x 3)-etttiJL/ro 

^7KeJt^^h«j^A-e^^L 

^□Vh^^-f-"(^^r"^>:it^X^;U=4:l^ 
3:ire*t«U ^ blCp^x^^-^V^Pt^U 

TV r -^-2-^JU)^v]7xU>(2.63g)^;^H 

mp73-74 deg C. 

Jimfttir fit C 15 H 12 N 2 OS <tLT 



Calcd:C,67. 1 4;H,4.5 1 ;N, 1 0.44. 

Found:C,67.10;H,4.53;N,10.34. 

1 H-NMR(200MHz,CDCl 3 ) 5 3.80(2H,brs), 6.58 
(1 H,ddd,J-8. 1 ,2.2,0.7Hz), 6.65(1 H,t,J=2.2Hz), 
6.72(lH,ddd,J=8.1,2,2,0.7Hz), 6.99(lH,s), 7.19 
(lH,t,J=8.0Hz), 7.28-7.44(3H,m), 7.80-7.86(2H, 
m). 

[0660] 

##«! 245 

N-(4-3? P^5 1 ;i/)^^;U-r^K(28.1g. 99.6mmo 

i). ^u*'j>(io.4 g ). an* , J r 5A(2o.6g)at; 

a01b:hHJ^A(3.73g)£ DMF(200ml)IC;g^$ 
70 deg C T? 14 mmtmUzo 

£(6SI£tt£SET* SAIL. Pi£x^U(500 
ml)£*n*fc«L 7K(400ml), lOW^SMI^hU 
^A7K5S5ft(150inl), *(200ml)&t;fifnft*7K 
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<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
7.09 (1 H, s ), 7.28 - 7.44 (3 H, m ), 7.60 (1 H, t, J=8.3Hz ), 
7.73-7.81 (3 H,m), 8.10-8.15(1 H,m), 8.35(1 H, t, 
J=2.2Hz ). 

[0659] 

Reference Example 244 

2 - (3 -nitro phenoxy ) 4 -phenyl -1, 3- thiazole (3.20 g, 
10.7mmol ), calcium chloride (0.60 g ) and mixing reduced 
iron (3.00 g ) to 85%ethanol (50 ml ), 40 min it agitated with 
90 deg C. 

It filtered reaction mixture with celite , washed with 
ethylacetate . 

filtrate was concentrated under vacuum , ethylacetate (300 
ml ) was added. 

mixture water (100 ml ) and was washed with saturated saline 
(75 ml ). 

water layer was extracted with ethylacetate (50 ml X 3 ). 

It adjusted organic layer , dried with anhydrous sodium 
sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=4 : 1 *3:1 ), furthermore did recrystallization with 
ethylacetate -diisopropyl ether jpl 1 , 3 - it acquired [ (4 
-phenyl -1, 3- thiazole -2- yl ) oxy ] aniline (2.63 g ) as pale 
yellow crystal . 

mp73-74deg C. 

elemental analysis values 

C<sub> 1 5</sub>H<sub> 1 2</sub>N<sub>2</sub>OS doing 
Calcd:C, 67.14;H, 4.5 1;N, 10.44. 
Found:C, 67.10;H, 4.53;N, 10.34. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
3.80 (2 H, brs ), 6.58 (1 H, ddd, J=8.1, 2.2, 0.7Hz ), 6.65 (1 H, 
t, J-2.2Hz ), 6.72 (1 H, ddd, J=8.1, 2.2, 0.7Hz ), 6.99 (1 H, 
s ), 7.19 (1 H, t, J=8.0Hz ),7.28 - 7.44 (3 H, m ), 7.80 - 7.86 (2 
H,m). 

[0660] 

Reference Example 245 

N- (4 -bromobutyl ) phthalimide (28.1 g, 99.6mmol ), 
morpholine (10.4 g ), potassium carbonate (20.6 g ) and 
mixing sodium iodide (3.73 g ) to DMF (200 ml ), 14 hours it 
agitated with 70 deg C. 

Under vacuum , it concentrated reaction mixture , after adding 
ethylacetate (500 ml ),water (400 ml ), 10% sodium 
thiosulfate aqueous solution (150 ml ), water (200 ml ) and it 
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(100ml)T:3t;tLfco 

*«*»ET. HSU »St*RBx*;i,-5?*f 
7^Pfcf;UX— xJUfrbRfiB^frl^ N-(4-^E 

Ltifco 

mp56-57 deg C. 

7C *#ffffi C 16 H 20 N 2 O 3 <tLT 



Calcd:C,66.65;H,6.99;N,9.72. 

Found:C,66.65;H,6.83;N,9.32. 

1 H-NMR(200MHz,CDCl 3 ) S 1 .48-1 .80(4H,m), 
2.32-2.44(6H,m), 3.67-3.75(6H,m), 7.68-7.75(2 
H,m), 7.80-7.86(2H,m). 

[0661] 

246 

N-(4- ; E^/1x | J/^^P^;U^SK(25.lg > 87.0 
mmol), tK5S?>— *SH*l(13.lg)*X^y— ;U 
(400ml)fcE*£lt % 90 deg C Tf 3 B*|B]«#L 

THF(300ml)^ijax.fco 

*»*£J0iu x— r;u-e«iaiLfco 

»«$aET, B£U 4-^;U*'jy^JU75 
>(049g)£fi*>f;UiLT»fco 

[0662] 
##« 247 

3-7^y^p/ , ?y— ;u(n.3g. i50mmoi)(Z)x£y 

— ;U»*(75ml)IC7$WUB*X^U(16.5g)£» 
TLfco 

EJ6»*tt*«ET\ SffiU N-(3-tKP+v 
^nt°;u)-)S-7 : 7xi/x^;K29.0g)^ffl^llfe 

, H-NMR(300MHz,CDCl 3 ) 5 1.27(3H,t,J=7.2Hz), 



washed with saturated saline (100 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , residue did it acquired 
the recrystallization from ethylacetate -diisopropyl ether 
jpl 1 , N- (4 -morpholino butyl ) phthalimide (26.4 g ) as 
colorless crystal . 

mp56-57deg C. 

elemental analysis values 

C<sub> 1 6</sub>H<sub>20</sub>N<sub>2</sub>O<sub>3</sub> 
doing 

Calcd:C, 66.65;H, 6.99;N, 9.72. 
FoundrC, 66.65;H, 6.83;N, 9.32. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.48 - 1.80 (4 H, m ), 2.32 - 2.44 (6 H, m ), 3.67 - 3.75 (6 H, 
m ), 7.68 -7.75 (2 H, m ), 7.80 - 7.86 (2 H, m ). 

[0661] 

Reference Example 246 

N- (4 -morpholino butyl ) phthalimide (25.1 g, 87.0mmol ), 
mixing hydrazine monohydrate (13.1 g ) to ethanol (400 ml ), 
3 hours itagitated with 90 deg C. 

THF (300 ml ) was added. 

After agitating mixture for a while, it filtered. 

Under vacuum , it concentrated filtrate , it extracted with the 
ether including 5% sodium bicarbonate water solution . 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , 4 -morpholino 
butylamine it acquired (0.49 g ) as crude oil . 

It used for following reaction without above this refining. 

[0662] 

Reference Example 247 

3 -aminopropanol ethyl acrylate (16.5 g ) was dripped to 
ethanol solution (75 ml ) of (1 1 .3 g, 150mmol ). 

mixture overnight stirring was done with room temperature . 

Under vacuum , it concentrated reaction mixture , N- (3 
-hydroxypropyl ) - the;be-alanine ethyl it acquired (29.0 g ) 
roughly as pale yellow oyl . 

It used this compound , for following reaction furthermore 
withoutrefining. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
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1 .70(2H,quintet,J=5.5Hz), 2.50(2H,t,J=6.3Hz), 
2.89(4H,t,J=6.2Hz), 3.80(2H,t,J=5.3Hz), 4.15 
(2H,q,J=7.2Hz), OH &1/NH ttBSLTHftlV 



[0663] 
##« 248 

4-tKP+V-2->T^-5-t 0| J^V>*;U7tf>|gX 
^U(16.3g)£ THF(l50ml)lcBaB*1t % MJX? 1 
;U75>(31.2ml)*JlP*. ^T>£>7JU/1>x 
A^n'jK(l0.8g)£0 deg CT?iJDX.fco 

mGtozm&v 30 #M«#Lfc. 

N-(3-tKP+v^Pt°;U)-^-7^~>xT;u(i7. 

s^Mia-e 3.5 mmijittLfc. 

KJE££1*l£«ET* SffiU ltigx^;u(450 

S^^$t&fP^^7Km^h l J^A7K^;^(300m 
l).*(200mlx2)at/l&Slft**(150ml)-e3Jb 

*JBS»ilx^;U(i00inl)-ettaiLfco 

^P7hy77-f-(^f>:RBxf^=l:H 
1:2— 1:3— ft»X^;U)-eimL.4-[N-(3.Xh* 
i/-3-^V^Pt°;U)(3-tKP4rV^Ptf;U)75 
y]-2-yT;U-5-t 0, J^v>^^7K>^XT;U(25.2 
g)Sfi*l^>S?fe*-f;UiLT»fco 

Z©ft**t*6lc««f*ztft<jfc0JElKI= 

1 H-NMR(300MHz,CDCl 3 ) (5 1 .25(3H,t,J=7.2Hz), 
1 .38(3H,t,J=7.2Hz), 1 .88(2H,quintet,J=6.0Hz), 
2.53(3H,s), 2.69(2H,t,J=7.5Hz), 3.46(lH,br), 

3.56(2H,q,J=5.0Hz), 3.67(2H,t,J=7.5Hz), 3.72(2 

H,t,J=6.6Hz), 4.13(2H,q,J=7.1Hz), 4.34(2H,q,J= 

7.1Hz), 8.54(lH,s). 

[0664] 

249 

20%^-h , J^Axh*S/Kx4ry-jU»3S(26.1g) 
£x£/-;U(100ml)T^f?Lfc o 

4-[N-(3-Xh+v-3-^+V^Pt°;U)(3-tKP+v 

^pt 0 >u)75y].2-y?;ix-5-t 0| j5y>*;u7K> 

Hx^JL<23.7g,69.8mmol)<Dx4ry— ;b»5*(7 
0ml)^;^TLfco 
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1.27 (3 H, t, J=7.2Hz ), 1.70 (2 H, quintet, J=5.5Hz ), 2.50 (2 

H, t, J-6.3Hz ), 2.89 (4 H, t, J=6.2Hz ), 3.80 (2 H, t, 
J=5.3Hz ), 4.15 (2 H, q, J=7.2Hz ), the OH or NH have not 
done identification . 

[0663] 

Reference Example 248 

4 -hydroxy -2- methyl - 5-pyrimidine carboxylic acid ethyl 
suspension doing (16.3 g ) in THF (150 ml ), continuously 
itadded methane sulfonyl chloride (10.8 g ) with 0 deg C 
including triethylamine (3 1 .2 ml ). 

mixture 30 min was agitated with room temperature . 

N- (3 -hydroxypropyl ) - the;be -alanine ethyl (17.5 g ) was 
added. 

mixture 3.5 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (450 ml ) was added. 

mixture saturated sodium bicarbonate * aqueous solution (300 
ml ), water (200 ml X 2 ) and was washed with the saturated 
saline (150 ml ). 

water layer was extracted with ethylacetate (100 ml ). 

It adjusted organic layer , dried with anhydrous sodium 
sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=1:1*1:2*1:3 *ethylacetate ), 4 - [N- (3 -ethoxy -3- oxo 
propyl ) (3 -hydroxypropyl ) amino ] - 2 -methyl 
-5-pyrimidine carboxylic acid ethyl it acquired (25.2 g ) 
roughly as orange oyl . 

It used for following reaction without furthermore refining the 
this compound . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 

I. 25 (3 H, t, J=7.2Hz ), 1.38 (3 H, t, J=7.2Hz ) s 1.88 (2 H, 
quintet, J=6.0Hz ), 2.53 (3 H, s ), 2.69 (2 H, t, J=7.5Hz ), 3.46 
(1 H, br ),3.56 (2 H, q, J=5.0Hz ), 3.67 (2 H, t, J=7.5Hz ), 
3.72 (2 H, t, J=6.6Hz ), 4.13 (2 H, q, J=7.1Hz ), 4.34 (2 H, q, 
J=7.1Hz), 8.54(1 H, s). 

[0664] 

Reference Example 249 

20% sodium ethoxide ethanol solution (26.1 g ) was diluted 
with ethanol (100 ml ) f 

4 - [N- (3 -ethoxy -3- oxo propyl ) (3 -hydroxypropyl ) 
amino ] - 2 -methyl -5-pyrimidine carboxylic acid ethyl 
ethanol solution (70 ml ) of (23.7 g, 69.8mmol ) was dripped. 
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;l^ifel^^;ST 15 ftm-O^T* 90 deg C T? 40 
#flfl«*Lfc. 



IC*(200ml)£iJD*.. mm 



$U5-fch*P*V-8-(3-tKP*V^Pt°;U)-2-* 
5 t iU-7,8-2?tKPtf'JK[2,3-d]lf l J5S?>-6-*;U 
#:/Iix^u(ii.2g)£3tftfel6fliLT#fco 

H<b£«s(4.7i g )£f»fco 



£tt:15.9g 0 

mp 132- 134 deg C. 

TU^^ffifll C 14 H, 9 N 3 
O 4 -0.2H 2 O <tLT 



mixture with room temperature 1 5 min 40 minute was 
agitated next with 90 deg C. 

After air cooling , in reaction mixture it neutralized with 
acetic acid includingwater (200 ml ). 

It agitated mixture for a while, it filtered crystal which 
wasprecipitated, dried, 5 -hydroxy -8- (3 -hydroxypropyl ) - 2 
-methyl -7, 8-dihydro pyrido it acquired [2 and 3 -d ] 
pyrimidine -6-carboxylic acid ethyl (1 1 .2 g ) as pale yellow 
crystal . 

It designated mother liquor as saturated with salt , extracted 
with ethylacetate (50 ml X 4 ). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue recrystallization 
was donewith ethylacetate , same compound (4.71 g ) was 
acquired. 

total :15.9g. 

mpl32-134deg C. 

elemental analysis values 

C<sub> 1 4</sub>H<sub> 1 9</sub>N<sub>3</sub>O<sub>4</sub>*0.2H<sub>2</sub>O 
doing 



Calcd:C,56.63;H,6.59;N,14.15. 

Found:C,56.47;H,6.59;N,14.09. 

'H-NMR(300MHz,CDCI 3 )enol fa&Zf keto ft(D 
S£ftl(5:l)tf 1.26(0.5H,t,J=7.2Hz), 1.34(2.5H, 
t,J=7.2Hz), 1.82(2H,quintet,J==5.6Hz), 2.48(2.5 
H,s), 2.58(0.5H,s), 3.51 (5/3 H,brs), 3.45-3.60(1/ 
3H,m), 3.69(5/3H,t,J=5.9Hz), 3.67-3.75(l/3H, 
m), 3.97-4.03(l/3H,m), 4.22(l/3H,q,J=7.1Hz), 
4.29(5/3H,q,J=7.2Hz), 4.38(5/3H,s), 4.72(1 H,b 
r), 8.33(5/6H,s), 8.76(l/6H,s), 1 1.99(5/6H,br), 
1/6H 

[0665] 

#%#J 250 

5-tKP+v-8-(3-tKa+v^at°^)-2-^;u- 

7 ) 8-vtKPt 0, JK[2,3-d]t O| JSv>-6-*l^7f:>K 
X^U(15.9g, 54.2mmol)£ 6 *1£1£S£( 180ml) 
IzmMZV, ZOmSMZ 140 deg C V 40 # 

o deg c v 12 «s*imm-mj 



JblC. TKB^^ttTK-effifttL, THF(100ml x 



Calcd:C, 56.63;H, 6.59;N, 14.15. 
FoundrC, 56.47;H, 6.59;N, 14.09. 

mixture (5: l);de 1.26 of <sup>l</sup>H-nmr (300 MHz , 
CDCKsub>3</sub> ) enol body and keto body (0.5 H, t, 
J=7.2Hz ), 1 .34 (2.5 H, t, J=7.2Hz ),1 .82 (2 H, quintet, 
J=5.6Hz ), 2.48 (2.5 H, s ), 2.58 (0.5 H, s ), 3.51 (5/3 H, brs ), 
3.45 - 3.60 (1/3 H, m ), 3.69 (5/3 H, t, J=5.9Hz ), 3.67 -3.75 
(1/3 H, m ), 3.97 - 4.03 (1/3 H, m ), 4.22 (1/3 H, q, J=7.1Hz ), 
4.29 (5/3 H, q, J=7.2Hz ), 4.38 (5/3 H, s ), 4.72 (1 H, br ), 
8.33 (5/6 H, s ),8.76 (1/6 H, s ), 1 1.99 (5/6 H, br ), 1/6 H have 
not done identification . 

[0665] 

Reference Example 250 

5 -hydroxy -8- (3 -hydroxypropyl ) - 2 -methyl -7, 8-dihydro 
pyrido melting [2 and 3 -d ] pyrimidine -6-carboxylic acid 
ethyl (15.9 g, 54.2mmol ) in 6 normal hydrochloric acid (180 
ml ), 40 min it agitated mixture with 140 deg C. 



reaction mixture was neutralized with 0 deg C 12 rule sodium 
hydroxide aqueous solution production liquid making use of 
the acetic acid next. 

mixture was extracted with ethylacetate (300 ml + 100ml X 
7). 

Furthermore, it designated water layer as saturated with 
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ft»x^;u-K»XT>U:X^y-;u=20:l)-ett 
»U 8-(3-tKP+v^nt°;U)-2-^>U-7,8-vt 
KPt 0, JK[2 J 3-d]t 0| J^V>-5(6H)-^>(7.77g)$ 

, H«NMR(200MHz,CDCl 3 ) 5 1 .85(2H,quintet,J= 
5.8Hz), 2.56(3H,s), 2.73(2H,t,J=7.1Hz), 3.55(2 
H,br), 3.63(2H,t,J=7.2Hz), 3.84(2H,t,J=6.0Hz), 
4.30(1 H,br), 8.71(lH,s). 

[0666] 

#%#]251 

4-tKn+v-2-y^;u-5-t 0| J^v>*;U7K>^x 

^U(40.0g. 220mmol)£ THF(360ml)l:iK;S£ 
h , JX5 L ^T^>(76.5ml)$JP^_. fllUT** 
>X;U7t%x;u^7PiJK(26.4g)$- 0 deg C T*JJDX. 

S£«fl£SB"l? 30 »|«a#Lfc. 

N-(2,4-v>h+v^>v;U)-)S-7 7: 7X>X5 1 ;U(5 
8.9g)^J)P^fco 

;S£«8£MST? 12.5 B#Ma#Lfco 
fif&g£«B£3*ET. %BU ft»xTju(700 

1). 7K(300ml x 2)ii;tt?P4tt*(200nil)t?* 

»Lfc 0 

»tt«*ET, B*L.4-[N-(3-Xh*5/-3-** 
V^Pt 0 ;U)(2,4-v>h+V^>V^)7Sy>2-y 
5^U-5-lfU52/>*;Utf>I^^U(98.8g)£ffi 

za>ft****6ic*««zi:«E<aa>jEifi;i= 

20%^hU^Axh+vKx^y-;U^(82.2g) 
£x$y— ;U(300ml)T?^|RLfco 

4-[N-(3-Xh^v-3-7|-+V^Pt 0 ;UX2,4-vyh+ 

v^>v^)T^/]-2->^;u-5-t°'J^v>*;U7K 

>»x^;U(±*)©x$y— ^5S»(200ml)SaS 
TLfco 

££«8£SST? 25 ^IHlOL^Tf 90 deg C T* 40 

»ma»Lfc. 
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saline extracted with THF (100 ml X 5 ). 

It adjusted organic layer , dried with anhydrous sodium 
sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=l:2*ethylacetate *ethylacetate :ethanol =20:1 ), 8 - (3 
-hydroxypropyl ) - 2 -methyl -7, 8-dihydro pyrido [2 and 3 
-d ] pyrimidine -5 (6 H ) -on it acquired (7.77 g ) as the 
yellow oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .85 (2 H, quintet, J=5.8Hz ), 2.56 (3 H, s ), 2.73 (2 H, t, 
J=7.1Hz ), 3.55 (2 H, br ), 3.63 (2 H, t, J=7.2Hz ), 3.84 (2 H, 
t, J=6.0Hz ),4.30 (1 H, br ), 8.71 (1 H, s ). 

[0666] 

Reference Example 251 

4 -hydroxy -2- methyl - 5-pyrimidine carboxylic acid ethyl 
suspension doing (40.0 g, 220mmol ) in THF (360 ml ), 
continuously itadded methane sulfonyl chloride (26.4 g ) with 
0 deg C including triethylamine (76.5 ml ). 

mixture 30 min was agitated with room temperature . 

N- (2 and 4 -dimethoxy benzyl ) - the;be -alanine ethyl (58.9 
g ) was added. 

mixture 12.5 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (700 ml ) was added. 

mixture saturated sodium bicarbonate * aqueous solution (500 
ml ), water (300 ml X 2 ) and was washed with the saturated 
saline (200 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , 4 - [N- (3 -ethoxy -3- 
oxo propyl ) (2 and 4 -dimethoxy benzyl ) amino ] - 2 -methyl 
-5-pyrimidine carboxylic acid ethyl it acquired(98.8 g ) 
roughly as brown color oyl . 

It used for following reaction without furthermore refining the 
this compound . 

20% sodium ethoxide ethanol solution (82.2 g ) was diluted 
with ethanol (300 ml ). 

4 - [N- (3 -ethoxy -3- oxo propyl ) (2 and 4 -dimethoxy 
benzyl ) amino ] - 2 -methyl -5-pyrimidine carboxylic acid 
ethyl ethanol solution (200 ml ) of (total amount ) was 
dripped. 

mixture with room temperature 25 min 40 min was agitated 
next with 90 deg C. 
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«aiC7K(600ml)*ftl*. fttt-C*»Lfc(pH= 

^L,5-tKP+v-8-(2,4-v^h^v^>v;U)-2- 
y^;U-7 > 8-S?tKPtr i JK[2 f 3-d]tf l J52»-6-*;U 



mp 105- 106 deg C. 

7C*#*Tffi C 20 H 23 N 3 
O 5 -0.5H 2 O(tLT 



reaction mixture was concentrated under vacuum . 

In residue it neutralized with acetic acid including water (600 
ml ), (pH =4 ). 

It agitated mixture for a while, it filtered crystal which 
wasprecipitated, dried, 5 -hydroxy -8- (2 and 4 -dimethoxy 
benzyl ) - 2 -methyl -7, 8-dihydro pyrido it acquired [2 and 3 
-d ] pyrimidine -6-carboxylic acid ethyl (70.3 g ) as pale 
yellow crystal . 

mpl05-106deg C. 

elemental analysis values 

C<sub>20</sub>H<sub>23</sub>N<sub>3</sub>O<sub>5</sub>*0.5H<sub>2</sub>O 
doing 



Calcd:C,60.90;H,6.13;N,10.65. 

Found:C,60.88;H,6. 1 7 ;N, 10.67. 

1 H-NMR(300MHz,CDCl 3 )enol ft&tf keto W<D 
a**(2:l) 6 1.22(1 H,t,J=6.8Hz), 1.28(2H,t,J= 
7.0Hz), 2.47(2H,s), 2.59(lH,s), 3.44-3.99(lH, 
m), 3.80(4H,s), 3.83(2H,s), 4.17(2/3H,q,J=7.2H 
z), 4.22(4/3H,q,J=7.1Hz), 4.34(4/3H,s), 4.75(4/ 
3H,s), 4.80(l/3H,d,J=14.6Hz), 4.99(l/3H,d,J=l 
4.6Hz), 6.42-6.48(2H,m), 7.19(lH,d,J=7.6Hz), 
8.31(2/3H,s), 8.73(l/3H,s), 1 1 .97(2/3H,br). 

[0667] 

#*« 252 

5-tKP+v-8-(2,4-v^h^rV^>v;U)-2-y^ 
;U-7,8-vtKPt°'jK[2,3-d]t 0| J^v>-6-*^7K 
>»X^U(69.8g. 181mmol)£ 6 *l£i£|§(700 
ml)lcS£*1± % -t©S^»S 140 deg C V 40 
#IW«#Lfc. 



K£E£tt£«E"F. 0 deg C T* 12 

tZo 

;I£l$fl£ THF T«JSMlc«iUiLfco 

^UTfSfcfrU ft«U 2->^^-7,8-vtKPt°'J 
K[2,3-d]t 0, JSv>-5(6H)-7t->(27.4g)^^SIfe 

mp240-242 deg C(#fl¥). 

, H-NMR(200MHz,CDCl 3 ) 5 2.55(3H,s), 2.74(2 
H,t,J=7.1Hz), 3.70(2H,td,J=7.1,2.3Hz), 5.93(1 
H,br), 8.76(lH,s). 



Calcd:C, 60.90;H, 6.13;N, 10.65. 
Found:C, 60.88;H, 6.17;N, 10.67. 

mixture (2: l);de 1.22 of <sup>K/sup>H-nmr (300 MHz , 
CDCKsub>3</sub> ) enol body and keto body (1 H, t, 
J=6.8Hz ), 1.28 (2 H, t, J=7.0Hz ),2.47 (2 H, s ), 2.59 (1 H, 
s ), 3.44 - 3.99 (1 H, m ), 3.80 (4 H, s ), 3.83 (2 H, s ), 4.17 
(2/3 H, q, J=7.2Hz ), 4.22 (4/3 H, q, J=7.1Hz ),4.34 (4/3 H, 
s ), 4.75 (4/3 H, s ), 4.80 (1/3 H, d, J=14.6Hz ), 4.99 (1/3 H, d, 
J=14.6Hz ), 6.42 - 6.48 (2 H, m ), 7.19 (1 H, d, J=7.6Hz ), 
8.31 (2/3 H, s ),8.73 (1/3 H, s ), 1 1.97 (2/3 H, br ). 

[0667] 

Reference Example 252 

5 -hydroxy -8- (2 and 4 -dimethoxy benzyl ) - 2 -methyl -7, 
8-dihydro pyrido mixing [2 and 3 -d ] pyrimidine 
-6-carboxylic acid ethyl (69.8 g, 181mmol ) to 6 normal 
hydrochloric acid (700 ml ), 40 min it agitated mixture with 
140 deg C. 

reaction mixture under vacuum and after concentrating, was 
neutralizedwith 0 deg C making use of 12 rule sodium 
hydroxide aqueous solution production liquid . 

mixture Tetsu was extracted bottom with THF . 

organic layer was dried with anhydrous sodium sulfate . 

It passed through organic layer to silica gel of basic . 

Under vacuum , it removed solvent , it washed crystal which 
wasprecipitated with ethylacetate , dried, 2 -methyl -7, 
8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) -on 
itacquired (27.4 g ) as pale yellow crystal . 

mp240-242deg C (Disassembly). 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
2.55 (3 H, s ), 2.74 (2 H, t, J=7.1Hz ), 3.70 (2 H, td, J-7.1, 
2.3Hz ), 5.93 (1 H, br ), 8.76 (1 H, s ). 
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[0668] 

#%#J 253 

l-(2-7£/X^;U)L°^v>(19.4g. 150mmol) 
^h;UX>(200ml)lz5g«*-frfcft. ^>X7;i/ 
xtK(15.9g)£ttla.*:o 

Dean-Stark £g?tU S^** 125 deg C V 1. 

5 B*iaa#Lfco 

SfES^ttl3-Kil5?-t^^(36.0g)* 0 deg 
C VtiUtto 

m&fozm&v 14 ^mmnuzo 

*'J^A7K?t5a(330ml)^iP^fco 



S6«D££ire 5.5 li*Mai*Lfc. 

fij£S£tt£x— r^(200ml atf 100ml)T?3fe 

"Cl&fPlCLfcfifc, v^PP>£>(400ml itf 100 
mlx2)T?ttt±lLfco 

»«E£*ET. B*U4-(2-75^x^U)-i-fcf 
^5?>*JI/*>Ht-^U(31.9g)Sft*U>S? 

, H-NMR(200MHz,CDCl 3 )5 1.31(2H,br), 1.46(9 
H,s), 2.39(4H,t,J=5.2Hz), 2.42(2H,t,J=6.2Hz), 
2 .80(2H,t,J=6 .0Hz), 3 .43(4H ,t, J=5 . 1 Hz). 



[0669] 

254 

4-(2-75> r xT;u)-i-t°^ : 7v>*;u7f:>^ t-? 

^U(3 1 -8g. 1 39mmol)<DX$/— ;U5gj$(70ml) 
K7$WUifcx^jU(i4.6g)£»TLfco 

S^ttl^SilT* 13.5 SIBia*fLfco 

SI35;I^^MET. *IBU 4-[2-[(3-xMf-> 
-3-^V^nt 0 ;U)7£/]x^^].i-t°^i»* 
;u*>»t^;K39.5g)Sa*-f;utLT»fco 

Z0Mt£%[*, *&lc»«+4zift<*fl!)SJS 

1 H-NMR(300MHz,CDCl 3 ) (5 1 .26(3H,t,J=7.2Hz), 
1.46(9H,s), 1.67(lH,br), 2.36-2.40(4H,m), 2.4 
4-2.54(4H,m), 2.82(2H,t,J=6.2Hz), 2.90(2H,t,J= 
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[0668] 

Reference Example 253 

1 - (2 -aminoethyl ) piperazine (19.4 g, 150mmol ) after 
melting, benzaldehyde (15.9 g ) was added to the toluene (200 
ml). 

Dean-Stark was mounted, mixture 1 .5 hours was agitated with 
125 deg C. 

carbon dioxide di-t-bufyl (36.0 g ) was added to reaction 
mixture with 0 deg C. 

mixture 1 4 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 1 normal 
potassium hydrogen sulfate aqueous solution (330 ml ) was 
added. 

mixture 5.5 hours was agitated with room temperature . 
reaction mixture was washed with ether (200 ml and 100 ml ). 

It designated water layer as strong basicity with sodium 
hydroxide , after with the salt making saturated , it extracted 
with dichloromethane (400 ml and 100 ml X 2 ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , 4 - (2 -aminoethyl ) - 1 
-piperazine carboxylic acid t-butyl it acquired(31.9 g ) 
roughly as orange oyl . 

this compound above this without refining it used for 
followingreaction. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .3 1 (2 H, br ), 1 .46 (9 H, s ), 2.39 (4 H, t, J=5.2Hz ), 2.42 (2 

H, t, J=6.2Hz ), 2.80 (2 H, t, J=6.0Hz ), 3.43 (4 H, t, 
J=5.1Hz). 

[0669] 

Reference Example 254 

4 - (2 -aminoethyl ) - ] -piperazine carboxylic acid t-butyl 
ethyl aery late (14.6 g ) was dripped to ethanol solution (70 
ml)of(31.8g, 139mrnol). 

mixture 13.5 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , 4 - [2 - [ (3 
-ethoxy -3- oxo propyl ) amino ] ethyl ] - 1 -piperazine 
carboxylic acid t-butyl itacquired (39.5 g ) as crude oil . 

It used this compound , for following reaction furthermore 
withoutrefining. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 

I . 26 (3 H, t, J-7.2Hz ,), 1 .46 (9 H, s ), 1 .67 (1 H, br ), 2.36 - 
2.40 (4 H, m ), 2.44 - 2.54(4 H, m ), 2.82 (2 H, t, J=6.2Hz ), 
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6.6Hz), 3.42(4H,t,J=5.1Hz), 4.14(2H,q,J=7.1H 
z). 

[0670] 

255 

4-tKn^>-2->T;u-5-tf'JS^>*^7t?>Kx 

^U(23.8g)£ THF(200ml)lc!i;S$-y- s HJx^ 
^75>(41.5ml)£Jna.. «eL^"C>^>X;U*- 
jU*n'JK(14.3g)£0 deg CViDfitzo 

0 deg C 1! 1.25 ftfHoi^SST? 10 
4-[2-[(3-Xh**>-3-**V^PbfJU)TSy]X? 

S(ES^«B*«UT. SHU RSx^U(600 
ml)£jQa_fc 0 

S*»**(400ml), tt»*B***HJ^A* 
?Sa(150ml)&t;i&«lft*7K(100nil)Tf3bJ*L 
fee 

^ □ 7 h^7^-(^+1J->:Rilf yi/=l : 1 

l:2-RSxf^)tHlL,4-[[2.[4-(t^h4v 

*;U7t?-;u)-i-t°-< : 5v-;u]x^;u](3-xh^ri/- 

3- ^4 1 v^nt 0 ;u)75> r ]-2-^;u-5-t 0, J^v>* 
;i/#>||xyjU(55.7g)t*b>2/ft^;UiL 

1 H-NMR(200MHz J CDCl 3 )6 1.25(3H,t,J=7.1Hz), 
1.37(3H,t,J=7.1Hz), 1.45(9H,s), 2.39-2.47(4H, 

m), 2.51(3H,s), 2.59(2H,t,J=6.8Hz), 2.73(2H,t,J 

~7.4Hz), 3.35-3.44(4H,m), 3.60(2H,t,J=6.8Hz), 
3.75(2H,t,J=7;5Hz), 4.13(2H,q,J=7.2Hz), 4.33 

(2H,q,J=7.1Hz), 8.50(lH,s). 

[0671] 

256 

20%^h'J^Axh+vKx^y-^if^(7.73g) 
*x$ry— ;b(30ml)-eftfiLfco 

4- [[2-[4-(t-^h*S/*;U*x;u)-i-tfK52?-;u] 
x^;U](3-Xh4 L v-3-7f"*V^ , Pt°;U)75>']-2-^ 
^-5-tfU52?>*;i/7K>&x^Ki0.2g, 20.7 
mmol)©X*/— ^U;gft(20ml)£;*TLfc o 

I&MIS'P 20 #|fflOl*Tf 90 deg C T* 40 
ffitfft. JE£E£«a£»ET* X4&U 7K(100 
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2.90 (2 H, t, J=6.6Hz ), 3.42 (4 H, t, J=5.1Hz ), 4.14 (2 H, q, 
J=7.1Hz ). 

[0670] 

Reference Example 255 

4 -hydroxy -2- methyl -5-pyrimidine carboxylic acid ethyl 
suspension doing (23.8 g ) in THF (200 ml ), continuously 
itadded methane sulfonyl chloride (14.3 g ) with 0 deg C 
including triethylamine (41.5 ml ). 

mixture with 0 deg C 1 .25 hours 10 min was agitated next 
with the room temperature . 

4 - [2 - [ (3 -ethoxy -3- oxo propyl ) amino ] ethyl ] - 1 
-piperazine carboxylic acid t-butyl (39.2 g ) was added. 

mixture 3 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (600 ml ) was added. 

mixture water (400 ml ), saturated sodium bicarbonate * 
aqueous solution (150 ml ) and was washed with the saturated 
saline (100 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=1: 1*1:2 *ethylacetate ), 4 - [[2 - [4 - (t-butoxycarbonyl jpl 1 ) 
- 1 -piperazinyl ] ethyl ] (3 -ethoxy -3- oxo propyl ) amino ] - 
2 -methyl -5-pyrimidine carboxylic acid ethyl it acquired 
(55.7 g ) as orange oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.25 (3 H, t, J=7.1Hz ), 1.37(3 H, t, J=7.1Hz), 1.45 (9 H, s ), 
2.39 - 2.47 (4 H, m ), 2.51 (3 H, s ), 2.59(2 H, t, J=6.8Hz ), 
2.73 (2 H, t, J=7.4Hz ), 3.35 - 3.44 (4 H, m ), 3.60 (2 H, t, 
J-6.8Hz ), 3.75 (2 H, t, J=7.5Hz ), 4.13 (2 H, q, J=7.2Hz ), 
4.33 (2 H, q, J=7. 1Hz ), 8.50(1 H, s ). 

[0671] 

Reference Example 256 

20% sodium ethoxide ethanol solution (7.73 g ) was diluted 
with ethanol (30 ml ). 

4 - [[2 - [4 - (t-butoxycarbonyl jpl 1 ) - 1 -piperazinyl ] ethyl ] 
(3 -ethoxy -3- oxo propyl ) amino ] - 2 -methyl -5-pyrimidine 
carboxylic acid ethyl ethanol solution (20 ml ) of (10.2 g, 
20.7mmol ) was dripped. 

mixture with room temperature 20 min 40 min was agitated 
next with 90 deg C. 

After air cooling , under vacuum , it concentrated reaction 
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ml)£JlQ*, Klt-CsffPLfc. 



tf 100ml)T'ttaiLfco 

j£it£MET. ®£U 8-[2-[4-(t-?h**>*;U 
2-> ^ ;U-7,8- v t K P t° 'J K[2,3-d] bf U £ v>-6-£ 



8-[2-[4-(t-?h*v*Jl<7K-^)e^ : 7i?>-l-'l' 
;U]X5^l/]-5-fcKP*v-2->^-7,8-vtKPtf 
'jK[2,3-d]e'J5i?>-6-*>l/7t?>Kx^;U(±») 
£ 6 aS*»(70ml)(=*»*1i-» *0>;g£%£ 
140 deg C -C 25 flfl]8M*Lfc. 

JglS;I£%£0 deg CT'7kSHb*'JOA£ffll'> 

;g£^£MET< MU x£/-;K200ml)£ 

h'JX^-;i/75>(4.3ml)at;-0tKi?-t-^;U 
(5.0g)£7JDa.fc o 

il^ftieiat 12 ftfiDftflsLfc. 
SlfcafctoSSUET* ;I3§U 7K(200ml)£J)Q* 

SK£1*l£WI*X^U(300ml 100ml X2)T' 

;f&£MET. g*U »a*->U*y;u*7 

f^=2:Hl:l)t'»IL. *&l=ft»X*JU- 
^X-r^-CSfSS*ffl\ 4-[2 
-(2->^;U-5-**V-6,7-e/tKPtfUK[2,3-d]lf 
|J5v>-8(5HK;U)x^;u]-i-t 0 ^ : 5v>*>/u 
t-?^K2.94g)£»jtfef£S£LT# 

fc. 

mp91-92 deg C. 
7C*#fffll C I9 H 29 N 5 03 <tLT 



Calcd:C,60.78;H,7.79;N, 1 8.65 . 
Found:C,60.64;H,7.82;N,18.56. 
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mixture , itneutralized with acetic acid including water (100 
ml ). 

It designated mixture as saturated with salt , extracted with 
ethylacetate (250 ml and 100 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , 8 - [2 - [4 - 
(t-butoxycarbonyl jpl 1 ) piperazine -1- yl ] ethyl ] - 5 
-hydroxy -2- methyl -7 ? 8-dihydro pyrido it acquired[2 and 3 
-d ] pyrimidine -6-carboxylic acid ethyl roughly as yellow 
solid . 

It used this compound . for following reaction furthermore 
withoutrefining. 

8 - [2 - [4 - (t-butoxycarbonyl jpl 1 ) piperazine -1- yl ] ethyl ] 
- 5 -hydroxy -2- methyl -7, 8-dihydro pyrido melting [2 and 3 
-d ] pyrimidine -6-carboxylic acid ethyl (total amount ) in 6 
normal hydrochloric acid (70 ml ), 25 min itagitated mixture 
with 140 deg C. 

reaction mixture was neutralized with 0 deg C making use of 
potassium hydroxide . 

mixture was concentrated under vacuum , ethanol (200 ml ) 
was added. 

triethylamine (4.3 ml ) and carbon dioxide di-t-butyl (5.0 g ) 
was added. 

mixture 1 2 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , water (200 
ml ) was added. 

mixture was extracted with ethylacetate (300 ml and 100 ml X 
2). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=2:1*1:1 ), furthermore did recry stall ization with ethylacetate 
-diisopropyl ether jpl 1 , 4 - [2 - (2 -methyl -5-oxo -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) ethyl ] - 1 
-piperazine carboxylic acid t-butyl itacquired (2.94 g ) as pale 
yellow crystal . 

mp91-92deg C. 
elemental analysis values 

C<sub> 1 9</sub>H<sub>29</sub>N<sub>5</sub>0<sub>3</sub> 
doing 

Calcd:C, 60.78;H, 7.79;N, 18.65. 
Found:C, 60.64;H, 7.82;N, 18.56. 
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l H-NMR(300MHz,CDCl 3 )S 1.46(9H,s), 2.48(4 
H,t s J=5.0Hz), 2.53(3H,s), 2.61(2H,t,J=6.6Hz), 
2.70(2H,t,J=7.1Hz), 3.38(4H,t,J=5.0Hz), 3.66(2 
H,t,J=7.1Hz), 3.85(2H,t,J=6.5Hz), 8.70(lH,s). 



[0672] 

###J 257 

8-(3-tKP+V^Pt°;U)-2-^;U-7,8-vtKPt° 
'jK[2,3-d]tf'J = v>-5(6H)^>(3.92g N 17.7mm 
ol)£v£P □>£>(! 50ml)|C^$£-fc!\ fX-7 
-^>!4^(8.27g)^AD^fco 

xn&Gmmv 30 'AmmwLtzo 

JEJCS^ttlc 0.2M 
(l50ml)£jjQ;Lfc o 

»***WBIx^;K200inK 50mlx4)O^Tv 
<7 P P * £>(50ml x 4)T:tti±i Ltz Q 

^P7hy7^-(A^>:Rllfjl/=l:l^ 
l:2-^X^;U)Trffli{L. 3-(2->^^-5-*+ 
V-6 3 7-vtKPt 0, JK[2,3-d]t°'J^v>-8(5H)^ 
;U)^Py <^-;K3.20g)S^ Jl/t LTftfco 

, H-NMR(300MHz,CDCl 3 ) 5 2.55(3H,s), 2.70(2 
H,t,J=7.lHz), 2.92(2H,td,J=6.2,l.2Hz), 3.72(2 
H,t,J=7.lHz), 3.96(2H,t,J=6.3Hz), 8.70(lH,s), 
9.88(lH,s). 

[0673] 

###J 258 

3-(2^^^-5-7t-+V-6,7-vtKPt o, JK[2,3-d]t 0 
'J^V>-8(5HM>/U)^PM o ^-;Kl83mg.0.83 
mmol)£ l,2-v^PPX$>(l0ml)IC;^$£i*\ l 
-(2-^P^;U)t°^7V>(226mg)$*P^/co 

h , J7-th+vtKP/tx^^hU^A(53lmg) < a 

s^i^is-e 2.5 mr*mnuz 0 

EJS;I£«b£«ET. ;!$SU PKx^KSOm 

l aS7Kmb^h'J^A7K»*(20m 
l). 7K(20ml)S^I&W^^7K(20ml)-e / J 5t^Lfcc 



<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
l .46 (9 H, s ), 2.48 (4 H, t, J=5.0Hz ), 2.53 (3 H, s ), 2.6 1 (2 
H, t, J=6.6Hz ), 2.70 (2 H, t, J=7.l Hz ), 3.38 (4 H, t, 
J=5.0Hz ),3.66 (2 H, t, J-7.lHz ), 3.85 (2 H, t, J=6.5Hz ), 
8.70 (l H, s ). 

[0672] 

Reference Example 257 

8 - (3 -hydroxypropyl ) - 2 -methyl -7, 8-dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on melting (3.92 g, 
l7.7mmol ) in dichloromethane (150 ml ), it added 
Dess-Martin reagent (8.27 g ). 

mixture 30 min was agitated with room temperature . 

0.2 Msodium thiosulfate aqueous solution (150 ml ) were 
added to reaction mixture . 

ethylacetate (200 ml , 50ml X 4 ) being attached, it extracted 
mixture with dichloromethane (50 ml X 4 ). 

organic layer was dried respectively with anhydrous sodium 
sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=l:l*l:2*ethylacetate ), 3 - it acquired (2 -methyl -5-oxo -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) 
propanal (3.20 g ) as oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
2.55 (3 H, s ), 2.70 (2 H, t, J=7.lHz ), 2.92 (2 H, td, J=6.2, 
l .2Hz ), 3.72 (2 H, t, J=7.lHz ), 3.96 (2 H, t, J=6.3Hz ), 8.70 
(l H,s),9.88(l H,s). 

[0673] 

Reference Example 258 

3 - 1 and 2 -dichloroethane melting (2 -methyl -5-oxo -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) 
propanal (183 mg , 0.83mmol ) in (10 ml ), l - it added(2 
-furoyl ) piperazine (226 mg ). 

triacetoxy hydro sodium borate (53 1 mg ) and acetic acid (l 
drop ) was added. 

mixture 2.5 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (80 ml ) was added. 

mixture l normal sodium hydroxide aqueous solution 
production liquid (20 ml ), water (20 ml ) and was washed 
with saturated saline (20 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
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^U=l:l)-ett»U 8-[3-[4-(2-7P-r>»U)t 0 ^ 

^v>-i--r;u]^Pt°;u]-2->^;^7,8-vtKP 

t O| JK[2,3-d]t o, J^V>-5(6H)-7|->(108mg)^ 

1 H-NMR(200MHz,CDCl 3 ) d 1.86(2H,quintet,J= 
7.2Hz), 2.43-2.55(6H,m), 2.53(3H,s), 2.71(2H, 
t,J=7.2Hz), 3.64(2H,t,J=7.2Hz), 3.74-3. 82(6H, 
m), 6.48(1 H,dd,J=3.2,1.8Hz), 7.00(1 H,d,J=3.2H 
z), 7.48(1 H,dd,J=l. 8,0.8Hz), 8.69(lH,s). 

[0674] 

##0] 259 

3- (2-* =5-) U-5-** 7-6,7- V t KP t° U K[2,3-d] tf 
'J5v>-8(5HH;U)^P/^— ;U(2.77gs 12.6m 
mol)£ l,2-v^PPX$>(60ml)[C^fl?£tK 1-B 
oc-tf^5?>(2.59g)*Jnifco 

h , J7-trh+vtKP^^^h'J^A(5.36g)S 
1/1^(1 .0ml)£iB*fco 

1 «S*ltft-*-h , J l >A**a(50ml)ai;ttlP 
^i^7K(20ml)^*P^fc o 

;g-n^V^7PP^>(100ml JSiXS 30mlx5)"C 

*;U=2:l^l:l^ft&X^U:X*/— ;U=20:1 
^10:l)TrffiML.4-[3-(2^;U-5-^V-6,7- 
vtKPt°UK[2,3-d]t 0| JSv>-8(5H)-^;U)^ 

Pt°;u]-i-t°^^v>*;^>^ t-^M3.45 

1 H-NMR(200MHz,CDCl 3 ) 6 1 .46(9H,s), 1 .84(2 
H,quintet,J=7.3Hz), 2.37-2.46(6H,m), 2.53(3H, 
s), 2.69(2H,t,J=7.0Hz), 3.44(4H,t,J=5.1Hz), 3.6 
3(2H,t,J=7.2Hz), 3.76(2H,t,J=7.3Hz), 8.69(1H, 
s). 

[0675] 

###|J 260 

4- [3-(2-^;U-5-7h+V-6,7-vtKPt°UK[2,3-d] 
t 0 U5v>-8(5H)--<>ll/)^Pt:^]-l-t o ^v>±l 
JlTfs^M t-^T;i/(3.35g. S^Ommol). 3-(3-^P 
P?x/+v)7x'J>(5.67g)&tf p-h;UX>7JU 
/1^>K-7KfP ! fe)(l64mg)$-h;UX>(50ml)IC;I 

S^ttS 125 deg C T* 51 ft|B«ttLfco 



=1:1 ), 8 - [3 - [4 - (2 -furoyl ) piperazine - 1 - y 1 ] propyl ] - 2 
-methyl -7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) 
-on it acquired (108 mg ) as the oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .86 (2 H, quintet, J=7.2Hz ), 2.43 - 2.55 (6 H, m ), 2.53 (3 H, 
s ), 2.71 (2 H, t, J=7.2Hz ), 3.64 (2 H, t, J=7.2Hz ), 3.74- 3.82 
(6 H, m ), 6.48 (1 H, dd, J=3.2, 1.8Hz ), 7.00 (1 H, d, 
J=3.2Hz ), 7.48 (1 H, dd, J=l .8, 0.8Hz ), 8.69 (1 H, s ). 

[0674] 

Reference Example 259 

3 - 1 and 2 -dichloroethane melting (2 -methyl -5-oxo -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) 
propanal (2.77 g, 12.6mmol ) in (60 ml ), 1 -Boc-piperazine 
itadded (2.59 g). 

triacetoxy hydro sodium borate (5.36 g ) and acetic acid (1.0 
ml ) was added. 

mixture 2 hours was agitated with room temperature . 

1 normal sodium hydroxide aqueous solution production 
liquid (50 ml ) and saturated saline (20 ml ) was added. 

mixture was extracted with dichloromethane (100 ml and 30 
ml X 5 ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=2:1*1 :l*ethylacetate :eihanol =20:1*10:1 ), 4 - [3 - (2 -methyl 
-5-oxo -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ) propyl ] - 1 -piperazine carboxylic acid t-butyl it acquired 
(3.45 g ) as oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .46 (9 H, s ), 1 .84 (2 H, quintet, J=7.3Hz ), 2.37 - 2.46 (6 H, 
m ), 2.53 (3 H, s ), 2.69 (2 H, t, J=7.0Hz ), 3.44(4 H, t, 
J=5.1Hz ), 3.63 (2 H, t, J=7.2Hz ), 3.76 (2 H, t, J=7.3Hz ), 
8.69(1 H,s). 

[0675] 

Reference Example 260 

4 - [3 - (2 -methyl -5-oxo -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ) propyl ] - 1 -piperazine carboxylic 
acid t-butyl (3.35 g, 8.60mmol ), 3 - (3 -chlorophenoxy ) 
aniline (5.67 g ) and p-toluenesulfonic acid acid monohydrate 
(164 mg ) was mixedto toluene (50 ml ). 

mixture 51 hours was agitated with 125 deg C. 
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J5fS;1^1*ilcK|ftx^;u(350nil)*JiP^fc«. 
ffi#0«ll7K*+hy ^A*»ft(50ml). 7K(50m 
l)&tffifPfttfi*(50ml)-eifcJ*Lfco 



^l/=4:H3:H2:KA+f>:||Fiif;i,= 

0:1-^10:1— W»x^jkX^/—;khUx^;u 
7S>=100:10:3)T*HSL.4-[3-[5-[t3-(3-^P 

KPt°'JK[2,3-d]t O| J^V>-8(5H)->r;U]^Pt 0 

;u]-i-t°^v>*jU7K>^ t-??;u(i.80g)£ 

l H-NMR(200MHz,CDCl 3 )<5 1.46(9H,s), 1.81(2 
H,quintet,J=6.9Hz), 2.36-2.43(6H,m), 2.53(3H, 
s), 2.63(2H,t,J=6.6Hz), 3.38-3.46(6H,m), 3.72 
(2H,t,J=7.2Hz), 6.46(1 H,t,J=2.0Hz), 6.58(1 H,dd 
d,J=7.9,1.9,1.0Hz), 6.76(1 H,ddd,J=8.3,2.4,0.9H 
z), 6.92(lH,ddd,J=8.1,2.2,l.lHz), 7.01(lH,t,J= 
2.2Hz), 7.07(1 H,ddd,J=7.8,2.0,1.0Hz), 7.26(1H, 
t,J=8.1Hz), 7.31(lH,t,J=8.0Hz), 8.85(lH,s). 

[0676] 

261 

4-75/^7— ;U(13.4g, 150mmol)CDX^y— 
;UyS*(75ml)lC7^ , j;U»xT;U(i6.5g)*;TST 
Lfco 

££*£M»-e 14 B*M«#Lfco 
^U)-0-77->x^K32.2g)£ffl8Kftfe;*- 

1 H-NMR(200MHz,CDCl 3 ) (5 1.26(3H,t,J=7.3Hz), 
1.56-1.74(4H,m), 2.53(2H,t,J=6.2Hz), 2.67(2 
H,t,J=5.5Hz), 2.88(2H,t,J=6.2Hz), 3.57(2H,t,J= 
5.1Hz), 4.15(2H,q,J=7.1Hz), OH JSilS NH lip] 

[0677] 

##01J 262 

4-tKo+v-2->^;u-5-t°»j^v>*^^>Kx 

3^U(24.6g)£ THF(300ml)|::5i;S2tK HJx^ 
;U7£>(47.1ml)£ 1)UK. m^Z*$yX)\,7k- 
^□'JK(16.2g)£0 deg CViJDTLtzo 



After adding ethylacetate (350 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (50 ml ), 
thewater (50 ml ) and you washed with saturated saline (50 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=4 : 1 *3:1 *2:l,hexane : ethylacetate =3:1 *ethylacetate 
* ethylacetate :ethanol 

=20:l*10:l*ethylacetate :ethanol :triethylamine =100:10:3 ), 4 - 
[3 - [5 - [[3 - (3 -chlorophenoxy ) phenyl ] imino ] - 2 -methyl 
-6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] 
propyl ] - 1 -piperazine carboxylic acid t-butyl it acquired (1.80 
g ) as yellow oyl . 



<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1.46 (9 H, s ), 1.81 (2 H, quintet, J=6.9Hz ), 2.36 - 2.43 (6 H, 
m ), 2.53 (3 H, s ), 2.63 (2 H, t, J=6.6Hz ), 3.38- 3.46 (6 H, 
m ), 3.72 (2 H, t, J=7.2Hz ), 6.46 (1 H, t, J=2.0Hz ), 6.58 (1 H, 
ddd, J=7.9, 1.9, 1.0Hz ), 6.76 (1 H, ddd, J=8.3, 2.4, 0.9Hz ), 
6.92(1 H,ddd, J=8.1,2.2, 1.1Hz), 7.01 (1 H, t,J=2.2Hz), 
7.07(1 H, ddd, J=7.8, 2.0, 1.0Hz ), 7.26 (1 H, t, J=8.1Hz ), 
7.31 (1 H, t, J=8.0Hz ), 8.85 (1 H, s ). 

[0676] 

Reference Example 261 

4 -amino butanol ethyl acrylate (16.5 g ) was dripped to 
ethanol solution (75 ml ) of (13.4 g, 150mmol ). 

mixture 14 hours was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , N- (4 
-hydroxybutyl ) - the;be-alanine ethyl it acquired (32.2 g ) 
roughly as pale yellow oyl . 

It used this compound , for following reaction furthermore 
withoutrefining. 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .26 (3 H, t, J=7.3Hz ), 1 .56 - 1 .74 (4 H, m ), 2.53 (2 H, t, 
J=6.2Hz ), 2.67 (2 H, t, J=5.5Hz ), 2.88 (2 H, t, J=6.2Hz ), 
3.57(2 H, t, J=5.1Hz ), 4.15 (2 H, q, J=7.1Hz ), OH or NH 
have not done identification . 

[0677] 

Reference Example 262 

4 -hydroxy -2- methyl -5-pyrimidine carboxylic acid ethyl 
suspension doing (24.6 g ) in THF (300 ml ), continuously 
itadded methane sulfonyl chloride (16.2 g ) with 0 deg C 
including triethylamine (47.1 mi ). 
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8£«££M-e 40 »IB«#Lfc. 

N-(4-t KP *'>:?^U)- £ -77->IfJKt 

i^ttSSit 3.5 ftPeflJt^Lfco 

ml)£}]Qx.fc 0 

/1^«l**(200ml)Xi;fifPftffi*(175ml)-C 

*Jf*ft»x^;K75mi)-ei*aiLfco 

fco 

l:2-»»X^;U)-e«KL.4-[N-(3-Xh*S/-3. 
^;U-5-t 0| J5v>*>(L,^>^X^;U(44.8g)^ffi 

, H-NMR(200MHz,CDCl 3 ) 8 1.25(3H,t,J=7.1Hz), 
1.37(3H,t,J=7.0Hz), 1.46-1.62(2H,m), 1.67-1.8 
2(2H,m), 1.96(lH,br), 2.52(3H,s), 2.70(2H,t,J= 
7.3Hz), 3.45(2H,t,J=7.6Hz), 3.67(2H,q,J=5.3H 
z), 3.76(2H,t,J=7.3Hz), 4.13(2H,q,J=7.2Hz), 4. 
33(2H,q,J=7.2Hz), 8.50(lH,s). 

[0678] 

263 

20%^h , JOAxh+vKx^y-;u / ? S;^(47.4g) 
Sx^ry— ^U(180ml)Tf#SiLfco 

4-[N-(3-X h^F V-3-^^FV^P t° JU)(4- 1 KP * > 

^^yu)7£y].2->^;u-5-t 0| j5v>*;u^>K 

X^;U(44.8g. 126himol)(DX^y— ;u?gjft(120 
ml)£;i§TLfco 

S£»£SST? 20 #IHOlvr? 90 deg C V 50 

ffiJML EJ£E£*£. MET. SffiU *(25 
0ml)£iin*, ftilr+WLfco 



S^«BSR»XT;K700mU 100ml x5)T*ttttS 

*«Jl*«l*«tll^h l J^ATfttJiLfc. 

mmM&T. SSL> B**fHtx*;u-c|? 
*SH*fTl\ 5-tKP*v-8-(4-tKP*v^ 
;u)-2-^^;u-7,8-vtKPt 0| JK[2,3-d]t:U5v>- 



mixture 40 min was agitated with room temperature . 

N- (4 -hydroxybutyl ) - the;be -alanine ethyl (total amount ) 
was added. 

mixture 3.5 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (500 ml ) was added, 

mixture water (200 ml ) and was washed with saturated saline 
(175 ml). 

water layer was extracted with ethylacetate (75 ml ). 

It adjusted organic layer , dried with anhydrous sodium 
sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatoguratii ](hexane : ethylacetate 
=1:1*1 :2*ethylacetate ), 4 - [N- (3 -ethoxy -3- oxo propyl ) (4 
-hydroxybutyl ) amino ] - 2 -methyl -5-pyrimidine carboxylic 
acid ethyl it acquired (44.8 g ) roughly as yellow oyl . 



It used for following reaction without furthermore refining the 
this compound . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.25 (3 H, t, J=7.1Hz ), 1.37 (3 H, t, J=7.0Hz ), 1.46 - 1.62 (2 
H, m ), 1 .67 - 1 .82 (2 H, m ), 1 .96(1 H, br ), 2.52 (3 H, s ), 
2.70 (2 H, t, J=7.3Hz ), 3.45 (2 H, t, J=7.6Hz ), 3.67 (2 H, q, 
J=5.3Hz ), 3.76 (2 H, t, J=7.3Hz ), 4.13 (2 H, q, J=7.2Hz ), 
4.33 (2 H, q, J=7.2Hz ),8.50 (1 H, s ). 

[0678] 

Reference Example 263 

20% sodium ethoxide ethanol solution (47.4 g ) was diluted 
withethanol(180ml). 

4 - [N- (3 -ethoxy -3- oxo propyl ) (4 -hydroxybutyl ) amino ] 
- 2 -methyl -5-pyrimidine carboxylic acid ethyl ethanol 
solution (120 ml ) of (44.8 g, 126mmol ) was dripped. 

mixture with room temperature 20 min 50 min was agitated 
next with 90 deg C 

After air cooling , under vacuum , it concentrated reaction 
mixture , itneutralized with acetic acid including water (250 
ml). 

mixture was extracted with ethylacetate (700 ml , 100ml X 
5). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , to remove solvent , residue to do 
recrystallization with ethylacetate , 5 -hydroxy -8- (4 
-hydroxybutyl ) - 2 -methyl -7, 8-dihydro pyrido [2 and 3 -d ] 
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pyrimidine -6-carboxylic acid ethyl (42.3 g ). 

It used for following reaction without furthermore refining the 
this compound . 

mpll8-121degC. 



6-*;U7t-:>Kx^;U(42.3g) 0 
^a>fc***46lc»»-r*zA:«t<*a)fi(Blc 

mpl 18-121 deg C. 
5c M ft #T elemental analysis values 

fll C !5 H 2 iN C<sub>15</sub>H<sub>2K/sub>N<sub>3</sub>O<sub>4</sub>*1.25H<sub>2</sub>O*0.5AcOH 

3 0 4 -1.25H 2 doing 

O-0.5AcO 

HtLX 



Calcd:C,53.40;H,7.14;N,11.68. 

Found:C,53 .3 1 ;H,6.85 ;N, 11.56. 

1 H-NMR(300MHz,CDCl 3 )enol foRlS keto fc(D 
?I£ttl(3:l)<5 1.27(0.75H,t,J=7.2Hz), 1.34(2.25 
H,t,J=7.2Hz), 1.58-1.66(2H,m), 1.76(2H,quinte 
t,J=7.3Hz), 2.47(2.25H,s), 2.56(0.75H,s), 3.60 
(2H,t,J=7.2Hz), 3.66-3.73(0.25H,m), 3.76(2H,t,J 
=6.0Hz), 3.85-4.04(0.5H,m), 4.23(0.5H,q,J=7.1 
Hz), 4.28(1. 5H,q,J=7.1Hz), 4.41(1.5H,s), 8.31 
(0.75H,s), 8.74(0.25H,s), 1 1 .99(0.75H,br), OH 

[0679] 

###J 264 

5-tKP**>-8-(4-tKP*S/^^)-2-^^U-7, 
8-vtKPt°'JK[2 } 3-d]t 0 'J5v>-6-*;U7K>^x 
^K±S)£ 6 ffi£Jfi»(315ml)lC»JB£-fr % ^ 
©S*«B* 140 deg C V 35 #|H«#Lfco 

fiJ6S*1fc*.«ET.«ttU0 deg C "CtK 
Lfco 

*f ffiLfc**aiaLfcft. PigX^U(300ml+l 
00mlx7)-ettttSLfco 

1 :2— ft»X^;U— ft»x^;u : y^y— yu=20:l 
— 10:l)-C*|»L,8-(4.tKP*S/^T^)-2-^ 
;U-7,8-vtKPt 0| JK[2,3-d]t 0l J5v>-5(6H)-^- 
>(21 .9g)£*b> fob LTffco 

1 H-NMR(300MHz,CDCl 3 ) 5 1.63(2H,quintet,J= 
6.6Hz), 1.77(2H,quintet,J=7.2Hz), 2.55(3H a s), 
2.71(2H,t,J=7.2Hz), 3.63(2H,t,J=7.2Hz) J 3.75(2 
H,t,J=6.0Hz), 3.77(2H,t,J=7.2Hz), 8.69(lH,s), 
OH liHSLTt^cflV 

[0680] 



Calcd:C, 53.40;H, 7.14;N, 1 1.68. 
Found:C, 53.31 ;H, 6.85 ;N, 1 1.56. 

mixture (3: 1 );de 1.27 of <sup>l</sup>H-nmr (300 MHz , 
CDCl<sub>3</sub> ) enol body or keto body (0.75 H, t, 
J=7.2Hz ),1.34 (2.25 H, t, J=7.2Hz ), 1.58 - 1.66 (2 H, m ), 
1.76 (2 H, quintet, J=7.3Hz ), 2.47 (2.25 H, s ), 2.56 (0.75 H, 
s ), 3.60 (2 H, t, J=7.2Hz ), 3.66 -3.73 (0.25 H, m ), 3.76 (2 H, 
t, J=6.0Hz ), 3.85 - 4.04 (0.5 H, m ), 4.23 (0.5 H, q, J=7.1Hz ), 
4.28 (1.5 H, q, J=7.1Hz ), 4.41 (1.5 H, s ), 8.31 (0.75 H, 
s ),8.74 (0.25 H, s ), 1 1 .99 (0.75 H, br ), OH has not done 
identification . 

[0679] 

Reference Example 264 

5 -hydroxy -8- (4 -hydroxybutyl ) - 2 -methyl -7, 8-dihydro 
pyrido melting [2 and 3 -d ] pyrimidine -6-carboxylic acid 
ethyl (total amount ) in 6 normal hydrochloric acid (315 ml ), 
35 min it agitated mixture with 140 deg C. 

Under vacuum , it concentrated reaction mixture , it 
neutralized with 0 deg C sodium hydroxide aqueous solution 
production liquid making use of acetic acid next. 

After filtering salt which it precipitated, it extracted with the 
ethylacetate (300 ml +100ml X 7 ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=l:l*l:2*ethylacetate *ethylacetate :methanol =20:1*10:1 ), 
8 - (4 -hydroxybutyl ) - 2 -methyl -7, 8-dihydro pyrido [2 and 
3 -d ] pyrimidine -5 (6 H ) -on it acquired (21 .9 g ) as the 
orange oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1.63 (2 H, quintet, J=6.6Hz ), 1 .77 (2 H, quintet, J=7.2Hz ), 
2.55 (3 H, s ), 2.71 (2 H, t, J=7.2Hz ), 3.63 (2 H, t, J=7.2Hz ), 
3.75 (2 H, t, J=6.0Hz ),3.77 (2 H, t, J=7.2Hz ), 8.69 (1 H, s ), 
OH has not done identification . 

[0680] 
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265 

8-(4-tKn^rv^T;u)-2-yT;u-7,8-vtKPt 0| J 

K[2,3-d]t < ' l J£^>-5(6H)-7|->(5.28g,22.4mmol) 
£v?an>$>(120ml)IC;f fX-7- 

mswzmi&x* 30 KffiMftLtz, 

S^g^lC 0.2M ^{ft^h'J^A7Kji^ 
(150ml)£fiDa.7=o 

jg^^v^Pa^>(300mK 50mlx3)-etttiJ 
Lf= 0 

U ;«;$£MJ±T. itffiU 4-(2->T^-5- 
^V-6,7-vtKPt 0 'JK[2,3-d]t°'JSv>-8(5H)- 



1 H-NMR(300MHz,CDCl 3 ) (5 1 .99(2H,quintet, J= 
7.1Hz), 2.54(3H,s), 2.57(2H,td,J=6.9,0.9Hz), 2. 
71(2H,t,J=7.2Hz), 3.64(2H,t,J=6.9Hz), 3.75(2H, 
t,J=7.2Hz), 8.71 (lH,s), 9.82(lH,s). 



[0681] 

##0lJ 266 

4-(2->^;U-5-^4r V-6.7-V tKPbf'J K[2,3-d]lf 
l J5v>-8(5H)-T < /U)^^^— ;U(4.67g. 20.0mmo 
1)£ l,2-v£PPX$>(100ml)IC^#?£-ti\ 1-Bo 
c-t°^^^>(4. 1 0g)£iQ;t7i o 

HJ 7 -tz -> t K p * 0 HJ ^ A(8 .49g) & 
tff^(i.0mi)£apx.fc„ 

7-bh>(6.0tnl)£fin;UMS-e 10 #P B 1jf#L 
fc„ 

S?$P P>$>(250ml)£flD7t7c o 

S^Hs* 1 *1^7KM^^-h l J^A7Ki§jS(150m 
l)&^l&fD^^7K(100ml)-C;5fe^L/io 



Reference Example 265 

8 - (4 -hydroxybutyl ) - 2 -methyl -7, 8-dihydro pyrido [2 and 

3 -d ] pyrimidine -5 (6 H ) -on melting (5.28 g, 22.4mmol ) in 
dichloromethane (120 ml ), it added Dess-Martin reagent 
(10.0 g). 

mixture 30 min was agitated with room temperature . 

0.2 Msodium thiosulfate aqueous solution (150 ml ) were 
added to reaction mixture . 

mixture was extracted with dichloromethane (300 ml , 50ml X 
3). 

organic layer was dried with anhydrous sodium sulfate . 

solvent was removed under vacuum , residue insoluble matter 
was removedwith ethylacetate ihexane =1:1. 

filtrate was concentrated under vacuum , residue was refined 
with[shirikagerukaramukuromatogurafli ] 
(hexane :ethylacetate =A : 1 *1 :2* ethylacetate ). 

Furthermore it re-removed insoluble matter with 
ethylacetate :hexane =1:1, under vacuum ,concentrated 
filtrate , 4 - it acquired (2 -methyl -5-oxo -6, 7-dihydro pyrido 
[2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) butanal (4.69 g ) as 
oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.99 (2 H, quintet, J=7.1Hz ), 2.54 (3 H, s ), 2.57 (2 H, td, 
J=6.9, 0.9Hz ), 2.71 (2 H, t, J=7.2Hz ), 3.64 (2 H, t, 
J=6,9Hz ), 3.75 (2 H, t, J=7.2Hz ),8.71 (1 H, s ), 9.82 (1 H, 
s). 

[0681] 

Reference Example 266 

4 - 1 and 2 -dichloroethane melting (2 -methyl -5-oxo -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) 
butanal (4.67 g, 20.0mmol ) in (100 ml ), 1 -Boc-piperazine 
itadded (4.10 g). 

triacetoxy hydro sodium borate (8.49 g ) and acetic acid (1.0 
ml ) was added. 

mixture 1 hour was agitated with room temperature . 

Including acetone (6.0 ml ), 10 min it agitated with room 
temperature . 

dichloromethane (250 ml ) was added. 

mixture 1 normal sodium hydroxide aqueous solution 
production liquid (150 ml ) and was washed with saturated 
saline (100 ml ). 

organic layer was dried with anhydrous sodium sulfate . 
Under vacuum , it removed solvent , refined residue with 



Page 530 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser, No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 



2003-11-11 



5^U=2:1^1:K Pi£x^;k>$/-,fU=10:l) 

V-6,7-vtKPt 0| JK[2,3-d]t 0, J^v>-8(5H)--r 

(5.53g)£ftfelSS£LT»fco 

mp71-72 deg C. 

5c*»«f fl C 2I H33N 5 03 <tl/C 



Calcd:C,62.51;H,8.24;N,17.36. 

Found:C,62.61;H,8.42;N,17.25. 

l H-NMR(300MHz,CDCl 3 ) 5 1 .46(9H,s), 1 .53-1 . 
59(2H,m), 1.64-1.70(2H,m), 2.36-2.43(6H,m), 
2.53(3H,s), 2.69(2H,t,J=7.2Hz), 3.43(4H,t,J=5.0 
Hz), 3.60(2H,t,J=7.1Hz), 3.73(2H,t,J=7.2Hz), 
8.69(lH,s). 

[0682] 

267 

444-(2->^;U-5-7|-^rV-6,7-vtKPt 0 UK[2,3-d] 

t°uav>-8(5H)-^;u)^^]-i-t°^^v>*;u 

7f5>Kt-^5 L ;K5.52g. 13.6mmol). 3-(3-^7PP^ 
x/^rv)7- , J>(9.01g)SL^p-h;UX>x;U7^> 
»-*W«S(0.26g)$h;UX>(I40ml)|cS^* 

125 deg C V 35 RWIilltLfco 

ISW^^7K*^-h , J r i7A7Km;^(75ml), 7K(75m 

i)ai/t&fpftJfi*(50mi)-e*^Lfco 



R8xf;i/^ftiXfjk>^;- ;U=20:1— 10: 

0:10:l)^ffi^U4-[4-[5-[[3-(3-^PP?x/* 
vpxx;u]^^y]-2-^;u-6,7-vtKPt°UK[2, 
3-d]t°U^V>-8(5HK^]^U]-l-t°^V> 
*^7K>^t-^;K3.31g)^Hfe7 I E;U^TXi: 

, H-NMR(300MHz,CDCl 3 )5 1.46(9H,s), 1.52-1. 
70(4H,m), 2.37-2.42(6H,m), 2.53(3H,s), 2.63(2 
H,t,J=6.6Hz), 3.37-3.44(6H,m), 3.70(2H,t,J=7.1 
Hz), 6.47(1 H,t,J=2.1 Hz), 6.59(1 H,ddd,J=7.8,2. 
0,0.9Hz), 6.76(lH,ddd,J=8.3,2.3,1.0Hz), 6.92(1 



[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=2:1*1:1, ethylacetate :methanol =10:1 ), furthermore did 
recrystallization with ethylacetate -diisopropyl ether jpl 1 , 4 - [4 
- (2 -methyl -5-oxo -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine 
-8 (5 H ) -yl ) butyl ] - 1 -piperazine carboxylic acid t-butyl 
itacquired (5.53 g ) as colorless crystal . 

mp71-72deg C. 
elemental analysis values 

C<sub>2 1 </sub>H<sub>33</sub>N<sub>5</sub>0<sub>3</sub> 
doing 

Calcd:C, 62.5 1;H, 8.24;N, 17.36. 
Found:C, 62.61 ;H, 8.42;N, 17.25. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.46 (9 H,s), 1.53 - 1.59 (2 H, m ), 1.64- 1.70 (2 H, m ), 
2.36 - 2.43 (6 H, m ),2.53 (3 H, s ), 2.69 (2 H, t, J=7.2Hz ), 
3.43 (4 H, t, J=5.0Hz ), 3.60 (2 H, t, J=7.1Hz ), 3.73 (2 H, t, 
J=7.2Hz), 8.69(1 H,s). 

[0682] 

Reference Example 267 

4 - [4 - (2 -methyl -5-oxo -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ) butyl ] - 1 -piperazine carboxylic 
acid t-butyl (5.52 g, 13.6mmol ), 3 - (3 -chlorophenoxy ) 
aniline (9.01 g ) and p-toluenesulfonic acid acid monohydrate 
(0.26 g ) was mixedto toluene (140 ml ). 

mixture 35 hours was agitated with 125 deg C. 

After adding ethylacetate (500 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (75 ml ), 
thewater (75 ml ) and you washed with saturated saline (50 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane : ethylacetate 
=4 : 1 * ethylacetate * ethylacetate : methanol 
=20:l*10:l*ethylacetate :ethanol :triethylamine =100:10:1 ), 
4 - [4 - [5 - [[3 - (3 -chlorophenoxy ) phenyl ] imino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 
H ) -yl ] butyl ] - 1 -piperazine carboxylic acid t-butyl it 
acquired (3.31 g ) as yellow amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .46 (9 H, s ), 1 .52 - 1 .70 (4 H, m ), 2.37 - 2.42 (6 H, m ), 
2.53 (3 H, s ), 2.63(2 H, t, J=6.6Hz ), 3.37 - 3.44 (6 H, m ), 
3.70 (2 H, t, J=7.1Hz ), 6.47 (1 H, t, J=2.1Hz ), 6.59 (1 H, 
ddd, J=7.8, 2.0, 0.9Hz ), 6.76 (1 H, ddd, J=8.3, 2.3, 1.0Hz ), 
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H, ddd,J=8.3,2.4,0.9Hz), 7.01(lH,t,J=2.1Hz), 7.0 
7(1 H,ddd,J=8.0,2.0,l .2Hz), 7.25(1 H,t,J=8. 1 Hz), 

7.31(lH,t,J=8.1Hz), 8.85(lH,s). 

[0683] 

268 

I, 4-S?**-y--8-71fXtfa[4.5]7 f *>(7.16g.5 
0.0mmol)£hUX^U75>(40ml)[^$£i+ % 

^□□7-bh-hU;K3.78g)SJlP?Lfco 
S&fe£ 90 deg C V 3 B* WiatfLfco 
X— x;U(100ml)£A[];Lfco 

E£«a££S-e«<a#U ;Ii©Lfco 

a»£»ET, SffiU 1,4-v* *+K8-71f X 
t°P[4.5]T r ^>-8--r^Z-trh-h , J;U(8.77g)^ffi 

z©<b^*f*znjji±«»-&ric*(DSj£ic 

! H-NMR(200MHz,CDCl 3 ) 5 1.79(4H,t,J=5.8Hz), 
2.69(4H,t,J=5.9Hz), 3.53(2H,s), 3.96(4H,s). 



[0684] 

###J 269 

7KffHtU^Ar;u£-^A(2.4ig)£x— 
(40ml)lCjRjS*-fr % l,4-S?***-8-r"!fXtrP 
[4.5]T r *>-8--<;U7-bh-h , JJK8.76g, 48.1mm 
ol)©x— ^U58SE(80ml)£ 0 deg C T**D^fco 

a^**50 deg C T? 21.5 l$|HISM*Lfc. 

X-x;U(120ml)^An^fco 

BfSW-HJ^A 10 7K?P^(20.5g)^ 0 deg C T? 
*o<yi:lPjtfc. 

a****** i i^iaa»Lfco 
a«t*ET. sibu 2-(i,4-s/**-y--8-7-tf 

Xt°P[4.5]f r *>-8--f^)X^>TS>(8.55g)$ 

, H-NMR(200MHz,CDCl 3 )5 1.43(2H,br), 1.74(4 
H,t,J=5.8Hz), 2.44(2H,t,J=6.2Hz), 2.53(4H,t,J= 
5.7Hz), 2.78(2H,t,J=6.3Hz), 3.95(4H,s). 
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6.92(1 H, ddd,J=8.3,2.4, 0.9Hz ), 7.01(1 H, t,J=2.1Hz), 
7.07 (1 H, ddd, J=8.0, 2.0, 1.2Hz ), 7.25 (1 H, t, J=8.1Hz ), 
7.31 (1 H, t,J=8.1Hz), 8.85(1 H, s ). 

[0683] 

Reference Example 268 

1 and 4 -dioxa -8-aza spiro melting [4. 5] decane (7.16 g, 
50.0mmol ) in triethylamine (40 ml ), it added the chloro 
acetonitrile (3.78 g ). 

mixture 3 hours was agitated with 90 deg C. 

After air cooling , ether (100 ml ) was added. 

It agitated mixture for a while with room temperature , 
filtered. 

Under vacuum , it concentrated filtrate , 1 and 4 -dioxa -8-aza 
spiro it acquired[4. 5] decane -8-yl acetonitrile (8.77 g ) as 
crude oil . 

this compound above this without refining it used for 
followingreaction. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1.79 (4 H, t, J=5.8Hz ), 2.69 (4 H, t, J=5.9Hz ), 3.53 (2 H, s ), 
3.96 (4 H,s). 

[0684] 

Reference Example 269 

Suspension doing lithium aluminum hydride Niu * (2.41 g ) 
in ether (40 ml ), 1 and 4 -dioxa -8-aza spiro it added ether 
solution (80 ml ) of [4. 5] decane -8-yl acetonitrile (8.76 g, 
48.1mmol) with 0 deg C. 

mixture 21 .5 hours was agitated with 50 deg C. 

After air cooling , ether (120 ml ) was added. 

sodium sulfate decahydrate (20.5 g ) was added slowly with 0 
deg C. 

mixture 1 hour was agitated with room temperature . 

reaction mixture was filtered with celite , filtrate was dried 
with the sodium sulfate . 

Under vacuum , it concentrated filtrate , 2 - it acquired (1 and 
4 -dioxa -8-aza spiro [4. 5] decane -8-yl ) ethane amine (8.55 
g ) as crude oil . 

this compound above this without refining it used for 
followingreaction. 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .43 (2 H, br ), 1 .74 (4 H, t, J=5.8Hz ), 2.44 (2 H, t, 
J=6.2Hz ), 2.53 (4 H, t, J=5.7Hz ), 2.78 (2 H, t, J=6.3Hz ), 
3.95 (4 H,s). 
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[0685] 

#*« 270 

5-7^>^<>^y— ;U(7.74g, 75.0mmol)<7)X$y 
— ;U^^(40ml)IC7^ , J;U^XT;b(8.26g)^ 

JRJfc;l£«5£*ET. »«UN-(5-tKP*i/ 
^>^^U)-i8-7^>X^L<16.4g)taaitft 

l H-NMR(300MHz,CDCl 3 ) 5 1.26(3H,t,J=7.2Hz), 
1.32-1.64(6H,m), 2.51(2H,t,J=6.5Hz), 2.63(2 
H,t,J=6.9Hz), 2.88(2H,t,J=6.5Hz), 3.64(2H,t,J= 
6.5Hz), 4.14(2H,q,J=7.2Hz), OH JSlXS NH Itm 

[0686] 

#^J271 

4-tKP^V~2-^;U-5-t°U = v>*;U7f:>Sx 
^U(12.7g. 69.7mmol)£ THF(150ml)lC^;S$ 
hUX^U7S>(24.4ml)£tt];i, DEUT** 
>X/U*x^P"JK(8.42g)£ 0 deg C T'JjQ* 

»*tt£aa-e 35 »faa»Lfco 

ft)£*jQ*fco 

a***saT? n.5 ftiH»ai*Lfco 

ml)^*P^fco 

a^ttS*(100ml x 2)»i;fi?nfift*(50ml) 

■eft*Lfc. 

•wasfcTkaww-hu^ATfitjiLfco 

1 :3-K»X^ jU)-e«SL. 4-[N-(3-Xh+V-3- 
*^rV^PtfjUX5-tKP*5/-<>^;U)75-/]-2- 
>TyU-5-t 0| J^v>*;U7n>^X^JU(16.6g)^ 

1 H-NMR(300MHz,CDCl 3 ) <5 1 .24(3H,t,J=7.2Hz), 
1.37(3H,t,J=7.2Hz), 1.53-1.70(6H,m), 2.51(3 
H,s), 2.70(2H,t,J=7.4Hz), 3.41(2H,t,J=7.7Hz), 
3.64(2H,t,J=6.3Hz), 3.76(2H,t,J=7.2Hz), 4.13(2 
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[0685] 

Reference Example 270 

5 -amino pentanol ethyl acrylate (8.26 g ) was dripped to 
ethanol solution (40 ml ) of (7.74 g, 75.0mmol ). 

mixture 3 -day period was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , N- (5 
-hydroxy pentyl ) - the;be-alanine ethyl it acquired (16.4 g ) 
roughly as pale yellow oyl . 

It used this compound , for following reaction furthermore 
withoutrefming. 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 
1 .26 (3 H, t, J=7.2Hz ), 1 .32 - 1 .64 (6 H, m ), 2.5 1 (2 H, t, 
J=6.5Hz ), 2.63 (2 H, t, J-6.9Hz ), 2.88 (2 H, t, J=6.5Hz ), 
3.64(2 H, t, J-6.5Hz ), 4.14 (2 H, q, J=7.2Hz ), OH or NH 
have not done identification . 

[0686] 

Reference Example 27 1 

4 -hydroxy -2- methyl -5-pyrimidine carboxylic acid ethyl 
suspension doing (12.7 g, 69.7mmol ) in THF (150 ml ), 
continuously itadded methane sulfonyl chloride (8.42 g ) with 
0 deg C including triethylamine (24.4 ml ). 

mixture 35 min was agitated with room temperature . 

N- (5 -hydroxy pentyl ) - the;be -alanine ethyl (total amount ) 
was added. 

mixture 1 1 .5 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (300 ml ) was added. 

mixture water (100 ml X 2 ) and was washed with saturated 
saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=1 :2* 1 :3 *ethylacetate ), 4 - [N- (3 -ethoxy -3- oxo propyl ) 
(5 -hydroxy pentyl ) amino ] - 2 -methyl -5-pyrimidine 
carboxylic acid ethyl it acquired (16.6 g ) roughly as yellow 
oyl . 

It used for following reaction without furthermore refining the 
this compound . 

<sup>K/sup>H-nrnr (300 MHz , CDCKsub>3</sub> );de 
1.24 (3 H, t, J=7.2Hz ), 1.37 (3 H, t, J=7.2Hz ), 1.53 - 1.70 (6 
H, m ), 2.51 (3 H, s ), 2.70 (2 H, t, J=7.4Hz ), 3.41(2 H, t, 
J=7.7Hz ), 3.64 (2 H, t, J=6.3Hz ), 3.76 (2 H, t, J=7.2Hz ), 
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H,q,J=7.1Hz), 4.32(2H,q,J=7.2Hz), 8.49(1 H,s), 

oh iiEjei/a*#iv 

[0687] 

###J 272 

20%^-h'J't7Axh^rvKx^y-;U-§;^(]6.8g) 
$x4ty— ;u(75mi)-c#fiLfc. 

4-[N-(3-X V^P t°^)(5-t h*P* V 

^> i 3 1 ;U)75y]-2-^;U-5-t <>, J5v>*;U7K> 
»X?;U(16.5g»44.9mmol)0X$y— ,/l,»;ft(5 
0ml)$jSTL7t o 

;g£!$l£M;ST* 25 #|H|-3l*T? 90 deg C V 50 
MET. lifts' U 7j<(15 

;I^£ft&X^K300ml+100mlx3)T'tttti 

*«*»ET. H*U 5-tKP+v-8-(5-tKn 
^>'<>5 L ;U)-2->5 1 ;U-7 ) 8-vtKPt°'JK[2,3-d] 

mp70-72 deg C. 

5c*»«f ffi C l6 H 23 N 3 0 4 <kL"C 



Calcd:C,59.80;H,7.2l;N,13.08. 

Found:C,59.45;H,7.32;N,13.06. 

, H-NMR(200MHz,CDCl 3 )enol ft&tf keto ft© 
Jl^(l:2)fi 1.26(2H,t,J=7.1Hz), 1.34(lH,t,J= 
7.1Hz), 1.38-1. 50(2H,m), 1.58-1.73(4H,m), 2.4 
5(2H,s), 2.55(1 H,s), 3.51-3.59(2H,m), 3.65-3.7 
4(7/3H,m), 3.78-4.03(2/3H,m), 4.23(2/3H,q,J=7. 
1Hz), 4.28(4/3H,q,J=7.2Hz), 4.38(4/3H,s), 8.29 
(2/3H,s), 8.73(l/3H,s), 1 1.99(2/3 H.br), OH li 
BUSLTlvStlV 

[0688] 

273 

5-fcKP*v-8-(5-fcKP*v' , *> J ? 1 ;i/)-2-y5 1 /U- 



4.13 (2 H, q, J=7.1Hz ), 4.32 (2 H, q, J=7.2Hz ), 8.49 (1 H, 
s ), OH has notdone identification . 

[0687] 

Reference Example 272 

20% sodium ethoxide ethanol solution (16.8 g ) was diluted 
with ethanol (75 ml ). 

4 - [N- (3 -ethoxy -3- oxo propyl ) (5 -hydroxy pentyl ) 
amino ] - 2 -methyl -5-pyrimidine carboxylic acid ethyl 
ethanol solution (50 ml ) of (16.5 g, 44.9mmol ) was dripped. 

mixture with room temperature 25 min 50 min was agitated 
next with 90 deg C. 

After air cooling , under vacuum , it concentrated reaction 
mixture , itneutralized with acetic acid including water (150 
ml). 

mixture was extracted with ethylacetate (300 ml + 100ml X 
3). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , 5 -hydroxy -8- (5 
-hydroxy pentyl ) - 2 -methyl -7, 8-dihydro pyrido itacquired 
[2 and 3 -d ] pyrimidihe -6-carboxylic acid ethyl roughly as 
yellow solid . 

It used for following reaction without furthermore refining the 
this compound . 

Part it did recrystallization with ethylacetate , it acquired as 
yellow crystal . 

mp70-72deg C. 

elemental analysis values 

C<sub> 1 6</sub>H<sub>23</sub>N<sub>3</sub>0<sub>4</sub> 
doing 

Calcd:C, 59.80;H, 7.21 ;N, 13.08. 
FoundiC, 59.45 ;H, 7.32;N, 13.06. 

mixture (1: 2);de 1.26 of <sup> l</sup>H-nmr (200 MHz , 
CDCl<sub>3</sub> ) enol body or keto body (2 H, t, 
J=7.1Hz ),1.34(1 H, t, J=7.1Hz), 1.38 - 1.50 (2 H, m ), 1.58- 
1.73 (4 H, m ), 2.45 (2 H, s ), 2.55 (1 H, s ), 3.51 - 3.59(2 H, 
m ), 3.65 - 3.74 (7/3 H, m ), 3.78 - 4.03 (2/3 H, m ), 4.23 (2/3 
H, q, J=7.1Hz ), 4.28 (4/3 H, q, J=7.2Hz ), 4.38 (4/3 H, s ), 
8.29(2/3 H, s ), 8.73 (1/3 H, s ), 1 1 .99 (2/3 H, br ), OH has not 
done identification . 

[0688] 

Reference Example 273 

5 -hydroxy -8- (5 -hydroxy pentyl ) - 2 -methyl -7, 8-dihydro 
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7,8-vtKPt 0| JK[2,3-d]t O| J5v>-6-*^7Kl/^ 
X^U(±M)£ 6 aSESOlOmOlcSflKFlt, 
*<»m£fy£ 140 deg C Tf 25 fl-|BflH*Lfc. 

JRfc££«!l£,SttT,SJ6U0 deg C T'fiS 

fco 

KKx^;U(300ml+]00mlx3)-CttaiLfco 



^U=2:l-»1:1-»1:2— ft||x^;i/)Tffll*L. 
8-(5-tKP^V^>^^)-2-^^;U-7,8-vth* 
Ptf' jK[2,3-d]e i J5^>-5(6H)-^->(4.01g)^ 

, H-NMR(300MH2,CDCl 3 )5l.39-1.50(2H,m), 
1.54(lH,br), 1.66(2H,quintet,J=7.2Hz), 1.68(2 
H,quintet,J=7.6Hz), 2.54(3H,s), 2.70(2H,t,J=7.2 
Hz), 3.61(2H,t,J=7.1Hz), 3.68(2H,t,J=6.6Hz), 
3.73(2H,t,J=7.2Hz), 8.69(lH,s). 

[0689] 

##0"J 274 

8-(5-fcKP*i^>^)-2-y^;U-7 ( 8-vtKP 

t°'Jh*[2,3-d]t°'J5^>-5(6H)-^->(2.52g. 10.1m 

mol)^V<7PP>^>(60ml)IC-§g?$i+. 

— *>tt38(4.50g)*JB*.fc. 

S^HBSMSt? 5/4 ttMttff Lfc. 

iR(6a*«ll=S/^PPy^>(100ml)&U! 0.2M 
**ffi»*hU^A*£fc(75ml)£iH];Lfc. 

#*U 7Kl^v^PP^>(30mlx2)"ettaJL 

fco 
fco 

*tt£»ET. HSU »S6l=KKx^U:^ 
^p^h^^-i -(^*-tr>:iti£x^n,=i : 1 - 

l:2-ft»X^jl,)T?«iiLfc. 

*e»lcR»x^;U:^-9->-l:l V*m$!l£M 
M&L. ii^^MET, SI£U 5-(2-y^U-5- 
7t-+V-6,7-vtKPt°'JK[2,3-d]t 0| J5v>-8(5H)- 



pyrido melting [2 and 3 -d ] pyrimidine -6-carboxylic acid 
ethyl (total amount ) in 6 normal hydrochloric acid (1 10 ml ), 
25 min it agitated mixture with 140 deg C. 

Under vacuum , it concentrated reaction mixture , it 
neutralized with 0 deg C making use of saturated sodium 
bicarbonate * aqueous solution . 

mixture after with sodium hydrogen carbonate making 
saturated , was extracted with ethylacetate (300 ml +100ml X 
3). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=2:1*1:1*1 :2*ethylacetate ), 8 - (5 -hydroxy pentyl ) - 2 -methyl 
-7, 8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) -on it 
acquired (4.01 g ) as the yellow oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1 .39 - 1 .50 (2 H, m ), 1 .54 (1 H, br ), 1 .66 (2 H, quintet, 
J=7.2Hz ), 1.68 (2 H, quintet, J=7.6Hz ), 2.54 (3 H, s ), 2.70(2 
H, t, J=7.2Hz ), 3.61 (2 H, t, J=7.1Hz ), 3.68 (2 H, t, 
J=6.6Hz ), 3.73 (2 H, t, J=7.2Hz ), 8.69 (1 H, s ). 

[0689] 

Reference Example 274 

8 - (5 -hydroxy pentyl ) - 2 -methyl -7, 8-dihydro pyrido [2 
and 3 -d ] pyrimidine -5 (6 H ) -on melting (2.52 g, 
lO.lmmol ) in dichloromethane (60 ml ), it added 
Dess-Martin reagent (4.50 g ). 

mixture 5/4 hours was agitated with room temperature . 

dichloromethane (100 ml ) and 0.2 Msodium thiosulfate 
aqueous solution (75 ml ) were added to reaction mixture . 

separating it did, extracted water layer with dichloromethane 
(30 ml X 2 ). 

It adjusted organic layer , dried with anhydrous sodium 
sulfate . 

solvent was removed under vacuum , insoluble matter was 
removed to the residue including ethylacetate :hexane =1:1. 

filtrate was concentrated under vacuum , residue was refined 
withfshirikagerukaramukuromatogurafii ] 
(hexane :ethylacetate =1:1*1 :2*ethylacetate ). 

Furthermore it re-removed insoluble matter with 
ethylacetate :hexane =1:1, under vacuum ,concentrated 
filtrate , 5 - it acquired (2 -methyl -5-oxo -6, 7-dihydro pyrido 
[2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) pentanal (1.98 g ) as 
orange oyl . 
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'H-NMROOOMH^CDCb) d 1 .67-1 .71 (4H,m), 
2.54(3H,s), 2.57(2H,t-like), 2.71(2H,t,J=7.2Hz), 
3.61(2H,t,J=7.2Hz), 3.74(2H,t,J=6.2Hz), 8.70 
(lH,s), 9.80(lH,s). 

[0690] 

♦*« 275 

5-(2->y;U-5-**V-6,7-S?tKPe i JK[2,3-d]tr 
U52/>-8(5H)--f ;U(1.97g, 7.97m 

mol)£ l,2-$/^PPX^>(40ml)IC5g«$1t % 1-B 
oc-tf^v>(1.63g)^*a^fco 

hU74zh+S/tKP7h^»^hU^A(3.38g)& 
l/B»(0.40ml)$lBifco 

»***M-C45 »IH«#Lfc. 

7*h>(10ini)*ttA,M'eiO»ni|«#Lfc. 

i/£ P P ^ ^>(200ml)$*D X. fc: 0 

i »S*BWb-i-h'J^A**»(75mi) 

aiXtt*P*tt*(75ml)T?i!fe*Lfc 0 

^P^h^^-r— (^*-y->:tt»X^;U=l:3-* 
»»x^;U:^y-;u=lO:l)-e«SL.4-[5-(2- 
*^U-5-*+ V-6,7-$/fc KP tf 'J K[2,3-d] t° U £ V 

>-8(5H>-r;u)^>^^]-i-t°^^v>*;U7tf> 

Ift t-^;U(2.99g)$Jtft*-f ;UtLT»fc 0 

, H-NMR(300MHz,CDCl 3 ) (5 1.36(2H,quintet,J= 
7.4Hz), 1.46(9H,s), 1.57(2H,quintet,J=7.6Hz), 
1 .66(2H,quintet,J=7.4Hz), 2.32-2.35(lH,m), 2.3 
7(4H,t,J=5.0Hz), 2.46(1 H,t,J=5.0Hz), 2.54(3H, 
s), 2.69(2H,t,J=7.1Hz), 3.43(4H,t,J=5.0Hz), 3.6 
0(2H,t,J=7.1Hz), 3.71(2H,t,J=7.4Hz), 8.69(1H, 
s). 

[0691] 

###J 276 

4^5K2-^T^-5-^+V-6,7-vb:KPt 0, JK[2 9 3-cl] 
t 0| J£v>-8(5H)--r^)^>^;U]-l-t o ^^v>^ 
;U7t?>K t-^;L/(2.98g s 7.14mmol) s 3-(3-^P 
P^xy+v)7=.'J>(4.70g)&i;p-K;UX>X;i/ 
*>H-*»»(0.14g)*h;bX>(70ml)lca* 

S^ttS 125 deg C T* 25 »fB«#Lfc 0 

S(E5i^»lC»»X^^(350ml)SlnAfcft, 
ffi?nft»**+HJ^A;k»»(50ml)* 7K(50m 
l)&t;«&fPfit67K(50ml)T?3t»Lfco 



<sup>l</sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.67 - 1.71 (4 H, m ), 2.54 (3 H, s ), 2.57 (2 H, t-like ), 2.71 (2 

H, t, J=7.2Hz ), 3.61 (2 H, t, J=7.2Hz ), 3.74(2 H, t, 
J=6.2Hz ), 8.70 (1 H, s ), 9.80 (1 H, s ). 

[0690] 

Reference Example 275 

5 - 1 and 2 -dichloroethane melting (2 -methyl -5-oxo -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ) 
pentanal (1.97 g, 7.97rnmol ) in (40 ml ), 1 -Boc-piperazine 
itadded(1.63 g). 

triacetoxy hydro sodium borate (3.38 g ) and acetic acid (0.40 
ml ) was added. 

mixture 45 min was agitated with room temperature . 

Including acetone (10 ml ), 10 min it agitated with room 
temperature . 

dichloromethane (200 ml ) was added. 

mixture 1 normal sodium hydroxide aqueous solution 
production liquid (75 ml ) and was washed with saturated 
saline (75 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=1:3 *ethylacetate :methanol =10:1 ), 4 - [5 - (2 -methyl 
-5-oxo -6, 7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) 
-yl ) pentyl ] - 1 -piperazine carboxylic acid t-butyl it acquired 
(2.99 g ) as yellow oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCl<sub>3</sub> );de 

I . 36 (2 H, quintet, J==7.4Hz ), 1 .46 (9 H, s ), 1 .57 (2 H, 
quintet, J=7.6Hz ), 1 .66 (2 H, quintet, J=7.4Hz ), 2.32 - 2.35 
(1 H, m ), 2.37(4 H, t, J=5.0Hz ), 2.46 (1 H, t, J=5.0Hz ), 2.54 
(3 H, s ), 2.69 (2 H, t, J=7.1Hz ), 3.43 (4 H, t, J=5.0Hz ), 3.60 
(2 H, t, J=7.1Hz ), 3.71 (2 H, t, J=7.4Hz ), 8.69 (1 H, s ). 



[0691] 

Reference Example 276 

4 - [5 - (2 -methyl -5-oxo -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ) pentyl ] - 1 -piperazine carboxylic 
acid t-butyl (2.98 g. 7.14mmol ), 3 - (3 -chlorophenoxy ) 
aniline (4.70 g ) and p-toluenesulfonic acid acid monohydrate 
(0. 14 g ) was mixedto toluene (70 ml ). 

mixture 25 hours was agitated with 125 deg C. 

After adding ethylacetate (350 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (50 ml ), 
thewater (50 ml ) and you washed with saturated saline (50 
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l)&i;iaSl4**(50ml)T?2fe»Lfco 

»Kx^U:^$r/— ^U=20:l->10:l-*RKx^ 
;U:X^/— ;U:HJX^U75>=100:10:K 
x^;u-R»x^jU:>5ry-jU=4:i)-ef|KL, 

^;U-6,7-vtKPe'JK[2 5 3-d]eU5v>-8(5H) 

.86g)*Kfe*^;utLT»fco 

l H-NMR(300MHz,CDCl 3 ) (5 1 .32-1 .39(2H,m), 
1.46(9H,s), 1.51-1.67(4H,m), 2.31-2.41(4H,m), 
2.45(2H,t,J=5.0Hz), 2.54(3H,s), 2.63(2H,t,J=6. 
6Hz), 3.38(2H,t,J=7.2Hz), 3.43(4H,t,J=5.0Hz), 
3.68(2H,t,J=7.4Hz), 6.47(lH,t,J=2.1Hz), 6.59(1 
H,ddd,J=8.0,1.8,0.9Hz), 6.76(lH,ddd,J=8. 1,2.4, 
0.9Hz), 6.92(1 H,ddd,J=8.3,2.4,0.9Hz), 7.01(1H, 
t,J=2.3Hz), 7.07(1 H,ddd,J=8.0,2. 1,1.1 Hz), 7.25 
(lH,t,J=8.1Hz), 7.31(lH,t,J=8.1Hz), 8.85(lH,s). 

[0692] 

#*« 277 

4-[3-(2->^;U-5-^V-6 s 7-vtKPt°UK[2,3-d] 
t°U^v>-8(5H)--r^)^Pt 0 ;U]-l-t°^v>* 
;U7K>Kt-^;U(1.30g, 3.34mmol). N-[3-(3-7 
5y7xy^r5/px-;U]74zh75K(2.43g)atf p 
-hyUX>XJU7tC/»-**0%(63mg)£HUx:/ 
(35ml)IC;l^$iJ:fco 

S«tt« 125 deg C -C 34 B#ra«#Lfco 

JR(BS^»lcft||x^jK200nil)*Jnx.fcft. 
fi&fQ^I£7K^HJ^A7K^&(30ml), 7K(30m 
l)*tfi&fDftE*(30ml)T?&£Lfco 



*a**ET. SSL. M&sWf)],*? 

f;b=2:H3:2-l:Hl:2-Bilf;i/)Tf« 
SL,4-t3-[5-[[3-[3-(7-tr^;U7Sypxy+ 
5/]7i-^]-f5-/]-2->?;b-6 f 7-5?tKPt; , JK 
[2,3-d]t 0, J^v>-8(5HM;U]^Pt o ;i,]-l-t 0 ^ 

5S/>*;u#>B t-^;u(o.74g)^Hfe7 z E 
Jl/?rX<tLT#fco 

, H-NMR(300MHz,CDCl 3 )<5 1.46(9H,s), 1.79(2 
H,quintet,J=7.1Hz), 2.14(3H,s), 2.3 1-2.44(6H, 
m), 2.52(3H,s), 2.63(2H,t,J=6.6Hz), 3.38-3.44 
(6H,m), 3.71(2H,t,J=7.1Hz), 6.43-6.44(1 H,m), 
6.53(lH,d,J=7.8Hz), 6.74-6.77(2H,m), 7.20-7.3 



ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=3:1 *ethylacetate :methanol 

=20:l*10:l*ethylacetate :ethanol :triethylamine =100:10:1, 
ethylacetate *ethylacetate :methanol =4 : 1 ), 4 - [5 - [5 - [[3 - 
(3 -chlorophenoxy ) phenyl ] imino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] pentyl ] - 1 
-piperazine carboxylic acid t-butyl it acquired (1.86 g ) as 
yellow oyl . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.32 - 1.39 (2 H, m ), 1.46 (9 H, s ), 1.51 - 1.67 (4 H, m ), 
2.31 - 2.41 (4 H, m ),2.45 (2 H, t, J=5.0Hz ), 2.54 (3 H, s ), 
2.63 (2 H, t, J=6.6Hz ), 3.38 (2 H, t, J=7.2Hz ), 3.43 (4 H, t, 
J=5.0Hz ), 3.68 (2 H, t, J=7.4Hz ), 6.47 (1 H, t, J=2.1Hz ), 
6.59(1 H, ddd, J=8.0, 1.8, 0.9Hz ), 6.76 (1 H, ddd, J=8.1, 2.4, 
0.9Hz ), 6.92 (1 H, ddd, J=8.3, 2.4, 0.9Hz ), 7.01 (1 H, t, 
J=2.3Hz), 7.07(1 H, ddd, J=8.0, 2.1, 1.1 Hz), 7.25(1 H,t, 
J=8.1Hz ), 7.31 (1 H, t, J=8.1Hz ), 8.85 (1 H, s ). 

[0692] 

Reference Example 277 

4 - [3 - (2 -methyl -5-oxo -6, 7-dihydro pyrido [2 and 3 -d ] 
pyrimidine -8 (5 H ) -yl ) propyl ] - 1 -piperazine carboxylic 
acid t-butyl (1.30 g, 3.34mmol ), N- [3 - (3 -aminophenoxy ) 
phenyl ] acetamide (2.43 g ) and p-toluenesulfonic acid acid 
monohydrate (63 mg ) wasmixed to toluene (35 ml ). 

mixture 34 hours was agitated with 125 deg C. 

After adding ethylacetate (200 ml ) to reaction mixture , 
saturated sodium bicarbonate * aqueous solution (30 ml ), 
thewater (30 ml ) and you washed with saturated saline (30 
ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafli ](basic :hexane :ethylacetate 
=2:l*3:2*l:l*l:2*ethylacetate ), 4 - [3 - [5 - [[3 - [3 - 
(acetylamino ) phenoxy ] phenyl ] imino ] - 2 -methyl -6, 
7-dihydro pyrido [2 and 3 -d ] pyrimidine -8 (5 H ) -yl ] propyl ] 
- 1 -piperazine carboxylic acid t-butyl it acquired (0.74 g ) as 
yellow amorphous . 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.46 (9 H, s ), 1.79 (2 H, quintet, J=7.1Hz ), 2.14 (3 H, s ), 
2.3 1 - 2.44 (6 H, m ), 2.52 (3 H, s ), 2.63(2 H, t, J=6.6Hz ), 
3.38 - 3.44 (6 H, m ), 3.71 (2 H, t, J=7.1Hz ), 6.43 - 6.44 (1 H, 
m ), 6.53 (1 H, d, J=7.8Hz ), 6.74 - 6.77 (2 H, m ),7.20 - 7.32 
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2(4H,m), 7.74(lH,s), 8.83(lH,s). 

[0693] 

#%#J 278 

6-T5/^*-y-y— JK8.79g.75.0mmol)(DX$ry 

— ;i/»a(40ml)lC7f J;U»X^;U(8.26g)S3S 
TLfeo 

Sf5;l^«D*aET. SffiU N-(6-t Kp*v 
> ;u> £ -7^->x^;ki 8. i g)£ffl3fcftfe 

'H-NMR^OOMHz^DCy 5 1.26(3H,t,J=7.1Hz), 
1.35-1.57(8H,m), 2.51(2H,t,J=6.6Hz), 2.61(2 
H,t,J=6.9Hz), 2.87(2H,t,J=6.5Hz), 3.64(2H,t,J= 
6.5Hz), 4.14(2H,q,J=7.1Hz), OH RlS NH liH 

[0694] 

###J 279 

4-tKP+i/-2->^;U.5.bfU5S/>*;U7t?>i|X 
^U(12.7g, 69.7mmol)£ THF(150ml)IC^;l$ 
H % KUX^;U75>(24.4ml)^iinit, SHcl^T^ 
>>UU7|^U*QiJK(8.42g)£ 0 deg C T^Q*. 

?i^«*istf 40 »ima#Lfc 0 

N-(6-tKD^rV^^rv;U)-y8 -7^x>x^/U(^ 

ii B»ima#Lfc. 

Kf£E£tel£»ET. SAIL. KBftx^;u(300 
ml^AP^fco 

S^«3**(100mlx2)ai/I&fllft**(50ml) 

^□Thy^^-f-(^+ j y->:P^X^ > ll,=l:2- 
1 :3->ft»X*;U)-e««U 4-[N-(3-Xh+V-3- 
^V^PtfJU)(6-tKP*i/^+5/^)75y]-2- 

yT;u-5-t O| J5v>*;U/t?>Kx^;u(23.0g)^ 

, H-NMR(200MHz,CDCl 3 ) (5 1.24(3H,t s J=7.1Hz), 
1.36(3H,t,J=7.1Hz), 1.42-1. 69(8H,m), 2.51(3 



2003-11-11 

(4 H, m ), 7.74 (1 H, s ), 8.83 (1 H, s ). 
[0693] 

Reference Example 278 

6 -amino hexanol ethyl acrylate (8.26 g ) was dripped to 
ethanol solution (40 ml ) of (8.79 g, 75.0mmol ). 

mixture 3 -day period was agitated with room temperature . 

Under vacuum , it concentrated reaction mixture , N- (6 
-hydroxy hexyl ) - the;be-alanine ethyl it acquired (18.1 g ) 
roughly as pale yellow oyl . 

It used this compound , for following reaction furthermore 
withoutrefming. 

<sup>K/sup>H-nmr (300 MHz , CDCKsub>3</sub> );de 
1.26 (3 H, t, J=7.1Hz ), 1.35 - 1.57 (8 H, m ), 2.51 (2 H, t, 
J=6.6Hz ), 2.61 (2 H, t, J=6.9Hz ), 2.87 (2 H, t, J=6.5Hz ), 
3.64(2 H, t, J=6.5Hz ), 4.14 (2 H, q, J=7.1Hz ), OH or NH 
have not done identification . 

[0694] 

Reference Example 279 

4 -hydroxy -2- methyl -5-pyrimidine carboxylic acid ethyl 
suspension doing (12.7 g, 69.7mmol ) in THF (150 ml ), 
continuously itadded methane sulfonyl chloride (8.42 g ) with 
0 deg C including triethylamine (24.4 ml ). 

mixture 40 min was agitated with room temperature . 

N- (6 -hydroxy hexyl ) - the;be -alanine ethyl (total amount ) 
was added. 

mixture 1 1 hours was agitated with room temperature . 

reaction mixture was concentrated under vacuum , 
ethylacetate (300 ml ) was added. 

mixture water (100 ml X 2 ) and was washed with saturated 
saline (50 ml ). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](hexane :ethylacetate 
=1:2*1 :3 *ethylacetate ), 4 - [N- (3 -ethoxy -3- oxo propyl ) 
(6 -hydroxy hexyl ) amino ] - 2 -methyl -5-pyrimidine 
carboxylic acid ethyl it acquired (23.0 g ) roughly as orange 
oyl . 

It used for following reaction without furthermore refining the 
this compound . 

<sup>K/sup>H-nmr (200 MHz , CDCKsub>3</sub> );de 
1 .24 (3 H, t, J=7. 1 Hz ), 1 .36 (3 H, t, J=7. 1 Hz ), 1 .42 - 1 .69 (8 
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H,s), 2.69(2H,t,J=7.1Hz), 3.40(2H,t,J=7.6Hz), 
3.63(2H,td,J=6.4,4.2Hz), 3.76(2H,t,J=7.4Hz), 4. 
13(2H,q,J=7.1Hz), 4.32(2H,q,J=7.1Hz), 8.48(1 
H,s), OH i*n* LTL^aiV 

[0695] 

##M 280 

20%^-h'J^Axh+vKx^y-;ui§^(22.5g) 

4-|>[-(3-xK+v-3^+V> f, Pt 0 ^)(6-tKP+v 

|£x^U(22.9g. 60.0mmol)(DX£,/-- ;i/j8jft(6 
0ml)^;STLfcc 

Si^^SiS"*? 10 tfffflOl^C 90 deg C T* 50 

ffi)ftflfc. fif&E*tt£. MET, *(15 
0ml)£j!jQ7U PKT***PLfco 

;I^^^^Hx^;U(500ml+100ml x 3)-ettffi 
Lfco 

»*I£«ET. B£U 5-tKP*v-8-(6-tKP 
+v^^v^)-2->^;U-7,8-vtKPt°'>lK[2,3-d] 
t 0 USv>-6-*;U7t?>Kx^^*iafeSI<*i: 

mp88-89 deg C. 

5t*»«f fit C 17 H 25 N 3 0 4 <tLT 



Calcd:C,60.88;H,7.51;N,12.53. 

Found:C,60.66;H,7.61;N,12.63. 

, H-NMR(200MHz,CDCl 3 )enol ft&tf keto ft© 
;g £-1*1(1:2) 5 1.27(1 H,t,J=7.2Hz), 1.34(2H,t,J= 
7.1Hz), 1.34-1.46(4H,m), 1.54(4H,br), 2.45(2 
H,s), 2.55(1 H,s), 3.50-3.59(2H,m), 3.61-3.71(7/ 
3H,m), 3.73-4.02(2/3H,m), 4.23(2/3H,q,J=7.1H 
z), 4.28(4/3H,q,J=7.2Hz), 4.37(4/3H,s), 8.28(2/ 
3H,s), 8.73(l/3H,s), 1 1 .99(2/3H,br), OH l*H 



H, m ), 2.51 (3 H, s ), 2.69 (2 H, t, J=7.1Hz ), 3.40(2 H, t, 
J=7.6Hz ), 3.63 (2 H, td, J=6.4, 4.2Hz ), 3.76 (2 H, t, 
J=7.4Hz ), 4.13 (2 H, q, J=7.1Hz ), 4.32 (2 H, q, J=7.1Hz ), 
8.48 (1 H, s ), OH has notdone identification . 

[0695] 

Reference Example 280 

20% sodium ethoxide ethanol solution (22.5 g ) was diluted 
with ethanol (90 ml ). 

4 - [N- (3 -ethoxy -3- oxo propyl ) (6 -hydroxy hexyl ) 
amino ] - 2 -methyl -5-pyrimidine carboxylic acid ethyl 
ethanol solution (60 ml ) of (22.9 g, 60.0mmol ) was dripped. 



mixture with room temperature 1 0 min 50 min was agitated 
next with 90 deg C. 

After air cooling , under vacuum , it concentrated reaction 
mixture , itneutralized with acetic acid including water (1 50 
ml ). 

mixture was extracted with ethylacetate (500 ml +100ml X 
3). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , 5 -hydroxy -8- (6 
-hydroxy hexyl ) - 2 -methyl -7, 8-dihydro pyrido itacquired 
[2 and 3 -d ] pyrimidine -6-carboxylic acid ethyl roughly as 
yellow solid . 

It used for following reaction without furthermore refining the 
this compound . 

Part it did recrystallization with ethylacetate , it acquired as 
yellow crystal . 

mp88-89deg C. 

elemental analysis values 

C<sub>17</sub>H<sub>25</sub>N<sub>3</sub>0<sub>4</sub> 
doing 

Calcd:C, 60.88;H, 7.5 1;N, 12.53. 
Found:C, 60.66;H, 7.61 ;N, 12.63. 

mixture (1: 2);de 1.27 of <sup>K/sup>H-nmr (200 MHz , 
CDCl<sub>3</sub> ) enol body or keto body (1 H, t, 
J=7.2Hz),1.34(2H, t, J=7.1Hz), 1.34- 1.46 (4 H, m ), 1.54 
(4 H, br ), 2.45 (2 H, s ), 2.55 (1 H, s ), 3.50 - 3.59 (2 H, 
m ),3.61 - 3.71 (7/3 H, m ), 3.73 - 4.02 (2/3 H, m ), 4.23 (2/3 
H, q, J=7.1Hz ), 4.28 (4/3 H, q, J=7.2Hz ), 4.37 (4/3 H, s ), 
8.28 (2/3 H, s ),8.73 (1/3 H, s ), 1 1.99 (2/3 H, br ), OH has not 
done identification . 



[0696] 



[0696] 
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###1281 

7,8-vtKPt 0| JK[2,3-d]t°'JSv>-6-*yU^>^ 
X^U(£M)£ 6 a$tt»(l50ml)lC»jB*1+, 
140 deg C -C 40 #|H!«#Lfc. 

fiJS&fc«l*»*ET.*IBUO deg C T»ffi 
ID ft S§ * « * h 1 J -t? A * $ » £ ffl I* T 4> » L 
fc. 

«£1**ftII***hy*AT?|&*ircLfc«, 
WKx^;U(300ml+100ml x 2)T'ttbBLfc 0 



f^=l:Hl:2-»BBlf^)TfimL. 8-(6- 

tKP+v^^>;U)-2-^;i/-7,8-vtKat°'J 

K[2,3-d]t°'J5v>-5(6H)-*>(8.41g)£i!fe;i- 

, H-NMR(200MHz,CDCl 3 ) 5 1.38-1. 73(9H,m), 
2.54(3H,s), 2.69(2H,t,J=7.1Hz), 3.60(2H,t,J=7.2 
Hz), 3.66(2H,br), 3.71(2H,t,J=7.3Hz), 8.68(1H, 
s). 

N 5 -[3-(3-2 □P7i/'4vpi-^]-5 ) 6,7,8-f h 
7tKPt°'JK[2,3-d]tf/H'Si?>-2,5-vT5>; 



[5-[[3-(3-$ P P?x/ **>)7i-;U]T5/]-5,6,7, 
8-Th^tKPt°'JK[2,3-d]t°;H'Sv7>-2--r;U]> 

4-[[4-[[5-[[3-(3-^ P P 7iy+->)7i-yi/]75-/] 
-2-^^-yl/-6,7-vtKPfcf l JH'[2,3-d]tf;U-<5S/>-8 
(5HK>IU]>5 1 ;U]t 0 ^'Ji/>-l-<^]^5 L ;U]5,& 

mm-, 

2-[[4-[[5-[[3-(3-^PP7x/^>px:i ( IU]75/] 
-2->^;U-6,7-i/tKPtf'JK[2,3-d]tf;U'r5i;>-8 
(5H)--f;U]>*;U]lf^$/:/0-*Jl,]yT^]SJ& 

4- [5-[[3-(3-^PP7i^*>pi-;i']75/]-8- 
(t°^ , Jv>-4-1';U^>/U)-5 ) 6,7,8--Th7tKPt 0 
l JK[2,3-d]e;U'T5v>-2-'f;U]^^K;4-[5-[[3- 
(3--i7PP7x/^rv)3'x-;U]7'5y]-8-[(l-^;U 
tf^'Ji?>-4-f;U)^JU]-5,6,7,8--Th7tKaif 
l JK[2,3-d]t°;U-l'5v>-2-<;i/]^>K;4-[8-[[l- 

(2-*;U7K+vx^;u)e^ l Jv>-4-'r;u]>^>u]- 

5- fP^-^PP^xy+vJ^x— ;i/]75/]-5,6J,8 
--Th7tKPt?'JK[2 J 3-d]e;U-<5S?>-2--fJU]^ 



Reference Example 28 1 

5 -hydroxy -8- (6 -hydroxy hexyl ) - 2 -methyl -7, 8-dihydro 
pyrido melting [2 and 3 -d ] pyrimidine -6-carboxylic acid 
ethyl (total amount ) in 6 normal hydrochloric acid (150 ml ), 
40 min it agitated mixture with 140 deg C. 

Under vacuum , it concentrated reaction mixture , it 
neutralized with 0 deg C making use of saturated sodium 
bicarbonate * aqueous solution . 

mixture after with sodium hydrogen carbonate making 
saturated , was extracted with ethylacetate (300 ml + 100ml X 
2). 

organic layer was dried with anhydrous sodium sulfate . 

Under vacuum , it removed solvent , refined residue with 
[shirikagerukaramukuromatogurafii ](basic :hexane :ethylacetate 
=1:1*1 :2*ethylacetate ), 8 - (6 -hydroxy hexyl ) - 2 -methyl -7, 
8-dihydro pyrido [2 and 3 -d ] pyrimidine -5 (6 H ) -on it 
acquired (8.41 g ) as the yellow oyl . 

<sup>K/sup>H-nmr (200 MHz , CDCl<sub>3</sub> );de 
1 .38 - 1 .73 (9 H, m ) ? 2.54 (3 H, s ), 2.69 (2 H, t, J=7. 1 Hz ), 
3.60 (2 H, t, J=7.2Hz ), 3.66 (2 H, br ), 3.71(2 H, t, J=7.3Hz ), 
8.68(1 H,s). 

With above-mentioned Working Example and same method , 
compound below can besynthesized. 

N<sup>5</sup>- [3 - (3 -chlorophenoxy ) phenyl ] - 5, 6, 7 
and 8 -tetrahydro pyrido [2 and 3 -d ] pill imidine -2, 
5-diamine ; 

[5 - [[3 - (3 -chlorophenoxy ) phenyl ] amino ] - 5, 6, 7 and 8 
-tetrahydro pyrido [2 and 3 -d ] pill imidine -2- yl ] methanol ; 

4 - [[4 - [[5 - [[3 - (3 -chlorophenoxy ) phenyl ] amino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pill imidine -8 (5 
H ) -yl ] methyl ] piperidine -1- yl ] methyl ] benzoic acid ; 

2 - [[4 - [[5 - [[3 - (3 -chlorophenoxy ) phenyl ] amino ] - 2 
-methyl -6, 7-dihydro pyrido [2 and 3 -d ] pill imidine -8 (5 
H ) -yl ] methyl ] piperidine -1- yl ] methyl ] benzoic acid ; 

4 - [5 - [[3 - (3 -chlorophenoxy ) phenyl ] amino ] - 8 - 
(piperidine -4- yl methyl ) - 5, 6, 7 and 8 -tetrahydro pyrido [2 
and 3 -d ] pill imidine -2- yl ] butanoic acid ;4- [5 - [[3 - (3 
-chlorophenoxy ) phenyl ] amino ] - 8 - [ (1 -methyl 
piperidine -4- yl ) methyl ] - 5, 6, 7 and 8 -tetrahydro pyrido 
[2 and 3 -d ] pill imidine -2- yl ] butanoic acid ;4- [8 - [[1 - (2 
-carboxy ethyl ) piperidine -4- yl ] methyl ] - 5 - [[3 - (3 
-chlorophenoxy ) phenyl ] amino ] - 5, 6, 7 and 8 -tetrahydro 
pyrido [2 and 3 -d ] pill imidine -2- yl ] butanoic acid ; [4 - [[5 
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^>K;[4-[[5-[[3-(3^PP^xy+vpx-;U]T 
sy]-2->^ju-6j-vtKnt 0, Jhl23-d]t:;u^Sv 
>-8(5H)-^;U]/T;i/]^xy+v]KK;[3-[[5-[[3- 

f^]7iy+v]M;[2-[[5-[[3-(3-^PP7i/ 

+vpx-;u]75y]-2->T;u-6,7-vtKPt°UK 

[2,3-d]t°^-f5v>-8(5HM;U]^;U]^xy^ 

7,8-xh^tKPt°UK[23-d]t°;U^=v>-5->r;U) 
-13-^> % /^+^ v /-;L,-2(3H)-^>;5-(3^PP 
7x/ * v)-3-(2-y ^U-5,6,7,8-T t KP tf »J K 
[2,3-d]t°;U-r^v>-5-<;U)-l ) 3- / <>V r ^7y- 
;U-2(3H)-*>;5-(3-^PP7xy+i/)-3-(2->^ 
;U-6 5 7,8,9--rK^tKP-5H-t°yU-f5K[4,5-b]7-tf 
tr>-5-^f>U)-l,3-'<> % /^-*-y-l/— ;U-2(3H)-^- 
>;5-(3-^PP7x/*i/)-3-(2-^9 1 ;U-6,7,8 s 9-T' 
h^tKP-5H-t°;U>r^K[4,5-b]7-tft 0 >-5--r;U)- 
1,3-*> % J¥7 % J— yU-2(3H)-*>;*fcl4Z*l6 
(D^^<t*N-[3-(3-^PP^xy^vpx-;U]-2-> 
^;U.6,7-^tKP-5H-t o PP[2 s 3-d]t 0 ;U-f^v>- 
5-7S>; 

[0697] 

KJW« 1 

**wi=asit*a(i)Tf«**t«<b***fci4t 
ro***ja*»tLT**-r4 grk em 



- [[3 - (3 -chlorophenoxy ) phenyl ] amino ] - 2 -methyl -6, 

7- dihydro pyrido [2 and 3 -d ] pill imidine -8 (5 H ) -yl ] 
methyl ] phenoxy ] acetic acid ; [3 - [[5 - [[3 - (3 
-chlorophenoxy ) phenyl ] amino ] - 2 -methyl -6, 7-dihydro 
pyrido [2 and 3 -d ] pill imidine -8 (5 H ) -yl ] methyl ] 
phenoxy ] acetic acid ; [2 - [[5 - [[3 - (3 -chlorophenoxy ) 
phenyl ] amino ] - 2 -methyl -6, 7-dihydro pyrido [2 and 3 -d ] 
pill imidine -8 (5 H ) -yl ] methyl ] phenoxy ] acetic acid ;5- 
(3 -chlorophenoxy ) - 3 - (2 -methyl -5, 6, 7, 8-tetrahydro 
pyrido [2 and 3 -d ] pill imidine -5-yl )- 1 and 3 -benzoxazole 
-2 (3 H ) -on ;5- (3 -chlorophenoxy ) - 3 - (2 -methyl -5, 6, 7, 

8- tetrahydro pyrido [2 and 3 -d ] pill imidine -5-yl ) - 1 and 3 
-benzothiazole -2 (3 H ) -on ;5- (3 -chlorophenoxy ) -3 - (2 
-methyl -6, 7, 8, 9-tetrahydro -5H-pill imide [4 and 5 -b ] 
azepine -5-yl ) - 1 and 3 -benzoxazole -2 (3 H ) -on ;5- (3 
-chlorophenoxy ) - 3 - (2 -methyl -6, 7, 8, 9-tetrahydro 
-5H-pill imide [4 and 5 -b ] azepine -5-yl ) - 1 and 3 
-benzothiazole -2 (3 H )-on ; or N- such as these salt [3 - (3 
-chlorophenoxy ) phenyl ] - 2 -methyl -6, 7-dihydro 
-5H-pyrrolo [2 and 3 -d ] pill imidine -5-amine ; 



[0697] 

Formulation Example 1 

It can produce GRKinhibitor (Such as example and heart 
failure therapeutic agent ) which contains compound or its salt 
which isdisplayed with Formula (I ) in this invention as active 
ingredient , with for example next kind of formulation . 

Furthermore, in formulation below as for component 
(additive ) other than the active ingredient , taking in Hajime 
item etc in drug standard or drug additive standard outside 
Pharmacopoeia Japonica , Pharmacopoeia Japonica can be 
used. 



l. *)7*.)\<M 

( 1 ) mm 1 2 6 t# &n&fc£* 

(2) 9?h-X 

(3) mHiktfrn-z 

(4) XxT'J^BlT^^A 



4 Omg 
7 Omg 
9mg 
lmg 
1 2 Omg 
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4 


Omg 




5 


8mg 




1 


8mg 


3 


« 


5mg 


0 




5mg 


1 


2 


Omg 
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(1). (2)i:(3)fccfcl/(4)(D 1/2 SSfTJLfcflL Rtt (1) (2) With 1/2 of (3) and (4) is done after mixing, 

4b"3~'So granulation . 

ZftlCjUy ©(4)£iQ^T:£fr£ir^5 1 >£j:/-tr entirety is enclosed into gelatin capsule in this including 

JH-ltA^"'So remaining(4). 

2. mi 

( 1 ) $84* l 2 6T# Sfi&fc^fc 

(2) X 

(3) U~>Z?-?- 

(4) 'Uttfft-fc^a-x 

(5) Xf7U>iT^i")A 

(1). (2). (3). (4)© 2/3 fc£t/(5)© 1/2 £?ifQL (1) (2) (3)) (4) 2/3 and 1/2 of (5) is done after mixing, the 

tz$t* SlfsMb^'So granulation. 

By ©(4)33*1/(5)$" za)|i*a[zAn^.Tteffllz: press molding it does in tablets remaining (4) and (5) in 

AnJE/ilcl!!*3"<5>o additionto this granule . 

3. t)7±)lM 

(1) mmm i 5 3T#&nfdt-&ft 4 omg 

(2) 52 I — X 7 Omg 

(3) ffiM§h±)VU-Z 9mg 

(4) >J >#V^*3/£A lmg 

12 Omg 



(1). (2)<h(3)fccfcl/(4)<7) 1/2 £;gfl)Lfc«* Htt (1) (2) With 1/2 of (3) and (4) is done after mixing, 

it*3~&o granulation . 

Z tilery ©(4)$-iP^.T±^$-if^ ; ? : ">^)^-tr entirety is enclosed into gelatin capsule in this including 

) H - ±tf A § o remaining(4) . 



Page 542 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003321472A 2003-11-11 

4. m\ 

( 1 ) mm 1 5 3 t# zntcit-s® 4 0 mg 

(2) 7?b— X 5 8mg 

(3) 1 8mg 

(4) ma&WU-Ts 3. 5mg 

(5) X-7 L 7U>S6V;?*v"i7A 0. 5mg 

12 0mg 

(1), (2). (3). (4)0 2/3 fccfctf (5)© 1/2 £;gfOL (1) (2) (3)) (4) 2/3 and 1/2 of (5) is done after mixing, the 

tz'&. kM^IHtir&o granulation . 

?£ l J (7)(4)fc c fcU : (5)^C(Dll3fi(cAa^.rlS^ilC press molding it does in tablets remaining (4) and (5) in 

AaE/$M^"^>o additionto this granule . 

5. %7*.m\ 

( 1 ) %%m2 9 8T#5nfdb-&% 4 Omg 

(2) 5^ I— X 7 Omg 

(3) M^a-fe^n-X 9mg 

(4) X5^7 U >&r?9*i't) A lmg 

l^^-feJP 12 Omg 



(1), (2)£(3) fc cfctf (4)© 1/2 ££?PLfc8L IRfft (1) (2) With 1/2 of (3) and (4) is done after mixing, 

it~t%) 0 granulation . 

Z^liZ^ l J(7)(4)$-iP^T^t^$"if : y = f-yf}'J J il entirety is enclosed into gelatin capsule in this including 

MZ$tA 1 F&o remaining(4) . 
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e. mi 

(l) 9 8T#Sftfdb£4fe 

(2) 
(3) 

(4) «tS&fe^a-^ 

(5) X^T U A 

1& 



2003-11-11 



4 


Omg 


5 


8mg 


1 


8mg 


3. 


5mg 


0. 


5mg 


1 2 


Omg 



(1) . (2), (3). (4)0) 2/3 fccfetX(5)© 1/2 £;gfPL 

«y©(4)fcj:i;(5)Sz©s*aic»jLrt£#jic 

[0698] 
fiftjffl 2 

a) b sastffljRB* 50mi \zmmm us 

tlfcft** 50mg £»»Lfc«. B A&ttflHE 
S7K£iJQ*T 100ml <t-f6o 

imi rotam % a»ftfrT.awffl/<-f7;i/ 

(2) a sawffl*B;K 50mi izmmm 258 ri#b 

*lfc<b£«B 50mg S»«Lfcft, BJS^fttffili 
i§7K£ in^T "100ml tfSo 

imi r^i»y.aisftfrT.awffl/W7;u 



(3) B Jgattffl jRffl* 50ml ICH^J 356 
tltzit^ty 50mg $*«Lfc«. BJSStWffl* 
S7K£ttJ7LT 100ml kt&o 

lml f 0*»ij, ilftttT, a»ffl/W7* 

(4) B A;iltffl^B7K 50ml dHJfcflJ 96 Tf»6 



(1) (2) (3)) (4) 2/3 and 1/2 of (5) is done after mixing, the 
granulation . 

press molding it does in tablets remaining (4) and (5) in 
additionto this granule . 

[0698] 

Formulation Example 2 

After melting compound 50mg which in (1) Pharmacopoeia 
Japonica injectable distilled water 50ml is acquired with the 
Working Example 175, it makes 100 ml including 
Pharmacopoeia Japonica injectable distilled water . 

It filters this solution under sterilization condition , next takes 
at a time this solution lml ,under sterilization condition , is 
filled in injectable vial , lyophilizing does and closesairtight. 

After melting compound 50mg which in (2) Pharmacopoeia 
Japonica injectable distilled water 50ml is acquired with the 
Working Example 2 58, it makes 100 ml including 
Pharmacopoeia Japonica injectable distilled water . 

It filters this solution under sterilization condition , next takes 
at a time this solution lml ,under sterilization condition , is 
filled in injectable vial , lyophilizing does and closesairtight. 

After melting compound 50mg which in (3) Pharmacopoeia 
Japonica injectable distilled water 50ml is acquired with the 
Working Example 356, it makes 100 ml including 
Pharmacopoeia Japonica injectable distilled water . 

It filters this solution under sterilization condition , next takes 
at a time this solution lml ,under sterilization condition , is 
filled in injectable vial , lyophilizing does and closesairtight. 

After melting compound 50mg which in (4) Pharmacopoeia 
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®7K£*nx.T ioomi tt&o 



imi ■f-3zm.mmtkftT.)i.®m'U7)i' 

[0699] 

mmm\ 

it^<D grk fonmismtmmftmzt* 

^■/\V^"Pv*;U't7-SXh , J— . 268 8256-82 

60 K)a>;S;i£-aJ&iELTftofc 0 

tUt>*>. 'J>lg1b*H<tL-T. OvCDPH^J 
PSl-f- ROS(#tt*l«ftSi)fl(DDK?v> 
£ffll\th GRK2 i:LTI*.COS-7 iHJl&lCtl- 
GRK2 ilfi^ (^/tV^b, FEBS . 283 

122-126 m&mAtz^tizMmmm 

vlHcJ:yili!lLytt,(7)^ffl^r. 5mM EDTA, 5 
mM MgCl 2 .0.3mM ATP(20 uCi [r- 32 P]-AT 
P £^t;).6-12 jug GRK2.3-6 jug ROS, 20 
OnM G Br £^t," 50mM HM-i&lti!lffj;$(p 
H, 7.5, 15 juOlrft^ltUMS-ClOSfiiW 
>4^'<-v3>-r-5Z < tlC c i;y GRK2 Icjc-Sa 



it^^iit N.N-v^JUTt^UATHK (DMF)IC 
j§fl?Uft*t 1% DMF lZtj:&&0lzmnLtz o 

SDS -9->^;U/\*>»7- 20// 1 £?&taL.T£JE 

£ffitu v-^- 10 ftmmwt&zt 
io%7Kur^u7£Rr*;u£ffli^T sds-page 

sm>, cbb §fefetti=y^*e«Lfc. 

>fy-v>y:?b-h£ffl^T^*tf>[r- 32 P]- 

fc^fc© GRK *SS1t'J>»<bBaSftffll*»G 
A r !E#£TT?a>itJ£8!S£ 0.200nM G, r ?F 
STT'CD;tj!l^S^ 100 iLfc£*©RMF*"e 



[0700] 
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Japonica injectable distilled water 50ml is acquired with the 
Working Example 96, it makes 1 00 ml including 
Pharmacopoeia Japonica injectable distilled water . 

It filters this solution under sterilization condition , next takes 
at a time this solution 1 ml ,under sterilization condition , is 
filled in injectable vial , lyophilizing does and closesairtight. 

[0699] 

Working Example 1 

With objective which appraises GRKdependency 
phosphorylation inhibition of compound , phosphorylation 
assay of in-vitro was done. 

experimental method , part altering method of coke and others 
(Journal of Virology (0022 - 538 X, JOVIAM ) ** logical 
chemistry , 268 volume, 8256 - 8260 page ), did the method . 

overexpression doing by introducing human GRK2gene 
( [benobikku ] And others, FEBSletter , 283 volume, 122 - 
126 page ) into COS-7cell as the namely, phosphorylation 
substrate , making use of [rodopushin ] inside ROS (Rod 
apparent extracellular paragraph) which is manufactured, as 
human GRK2 from retina of bovine , making use of those 
which itmanufactures from bovine brain , Gprotein 
<sub>;be;ga </sub>subunit (G<sub>;be;ga </sub> ) as as 
cytoplasm fraction making use of those which it 
manufactures, 5 mM EDTA, 5mM MgCl<sub>2</sub>, 
0.3mM ATP (20;mu Ci [;ga -<sup>32</sup>P ] -ATP is 
included. ), Light was irradiated to 50 mM tris -hydrochloric 
acid buffer (pH , 7.5, 15;mu 1 ) which include 6 - 12;mu 
gGRK2, 3 -6;mu gROS , 200nM G<sub>;be;ga </sub>, 
phosphorylation reaction of [rodopushin ] was caused with 
GRK2 by 10 min incubation doing with room temperature . 

It melted compound in N, N- dimethylformamide (DMF ), in 
order to become final 1 %DMF , itadded. 

Adding SDSsample buffer 20;mu 1 ,-it stopped reaction, 
solubilizing it did the sample by 1 0 min treating with 
sonicator . 

SDS-PAGE was done making use of 10% polyacrylamide-gel 
electrophoresis jpl 1 , gel was dried after CBBstain . 

[;ga -<sup>32</sup>P ] -ATP imaging in gel was done 
making use of imaging plate , the quantification of 
phosphorylation [rodopushin ] was done. 

GRKdependency phosphorylation inhibition of compound , 
when designating solvent treatment under 200 nM 
G<sub>;be;ga </sub> existing as 100, showed solvent 
treatment under the G<sub>;be;ga </sub>absence with 
inhibition ratio . 

[0700] 
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ztiM^&BMtoifr&mmtitz grk mm 



experimental result 
Result is shown in Table 1 . 

From this, as for compound of this invention it is clear to 
show GRKinhibition which is superior. 

[Table 1 ] 





$ m om) 


n 


PflW (%) 


2 


3 0 


2 


> 3 0 


3 


30 


2 


>30 


9 


3 0 


2 


>30 


70 


30 


2 


> 3 0 


7 2 


3 0 


2 


>30 


9 5 


3 0 


2 


>30 


15 3 


3 0 


2 


>30 


24 8 


30 


2 


>30 


2 6 8 


3 O 


2 


>3 0 


298 


30 


2 


>3 0 
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[0701] 

[Effects of the Invention ] 

compound (1 ) or its salt of this invention has GRKinhibition 
which is superior, isused for prevention and treatment of heart 
failure or other various disease profitably. 
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